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More  Punch! 

Our  dynamic  Speech  Com- 
pressor increases  transmitter 
output  signal  strength,  to  punch 
through  ciwded  bands  and  less* 
than-perfect  conditions, 


More  Clarity! 

All  other  radios  in  this  pice  class 
use  double  conversion  circuitry. 
ICOM  uses  Triple  Conversion 
to  improve  in-coming  signal  quality 
and  suppress  interference. 
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More  Speed! 

Bond  Stocking  Register 

snaps  you  back  to  the  last  frequency 
vou  were  on  —  for  contesting,  multi- 
banders.  Direct  Digital 
Synthesis  means  fast  digital  T/R. 


BHBHH 


More  Selectivity! 

You  won't  find  PossBond 
Tuning  at  twice  the  price!  PBT 
lets  you  narrow  the  IF  passband 
width,  to  zero  in  on  just  the  signal 
you  want  to  hear 


IC-728  HF  All-Band  Transceiver 

More  of  what  you  buy  a  radio  for!  The  entry-level  IC-728  lets  pu 
hear  and  be  heard  better  than  any  other  transceiver  in  its  class... 
because  if  offers  high-performance  features  previously  available  only 
on  higher-pnced  models. 

IC-729  HF  All-Band  Plus! 

The  NEW  IC-729  offers  mry  features  of  the  IC-728,  plus 

6-meters,  AM/FM,  and  a  tone  encoder!  Its  like 

getting  the  test  6- meter  radio  for  approximately  $300!  Attention 
NoCoders:  thu  1C729  means  pa  can  learn  on  tlw  besi,  then  expand 
your  imrld  as  you  upgrade  your  license! 


COM  Mienca  inc.  2380-ll&m  tenue  NX.  Beitewe,  m  06004 


FCC  ggm*on  fci*q  ipuoj  jn&yt  rgtrH 


Now  Available! 
The  AT-160 
Antenna  Tuner 

Fast  compact,  simple  &  smart, 
the  CPUiSHHrolIed  AT-160  matches 
your  16OMT0M  antenna  in  less  than 
3  seconds,  even  when  switching  bands! 
Designed  as  a  component,  it  lets  you 
customize  your  station,  The  compact 
ATT60  mounts  directly  to  the  trans- 
ceiver, forming  one  integrated  unit, 
automatically  controlled  from  the 
transceiver. 


For  more  information,  call 

1-800-999-9877 


Experience  the  Qualit 

CIRCLE  ITS  ON  READER  SERVICE  CARD 


Formats  include:  on-glass; 

portable;  and  NLAt  NMO, 

and  PO  mobile  mounts. 

CIRCLE  60  ON  READER  SERVICE  CARD 


Larsen 
Dual  Band 

Antennas  Offer 

One  Option  Our 

Com  pet  i  tors 

Don't: 

More  Options. 

Why  do  so  many  amateurs  choose  Larsen  dual  band  antennas? 
Because  nobody  offers  more  choice  than  Larsen.  Amateurs  from 
around  the  world  are  tuned  in  to  our  professional  quality- 
Permanent  mount  models  handle  100  watts  of  power;  on -glass, 
50  watts.  Frequency  range  is  144-148  MHz  on  VHF  and  442-448 
MHz  on  UHF.  Each  is  factory  preset  to  guarantee  optimal  perfor- 
mance. No  tuning  required. 

At  the  heart  of  our  popular  NMO  model  is  a  precision  engineered 
air- wound  coil,  fully  soldered  for  increased  tuning  accuracy.  The  shell 
is  made  from  super-strength  Makroblend  plastic  (available  in  stealth 
black  or  gray/chrome)  which  is  tapered  to  ensure  water  runoff.  The 
net  result  is  superior  electrical  performance  and  lasting  durability. 

If  you  want  the  best  choice  of  dual  band  antennas,  Larsen  is 
vour  only  option.  For  a  data  sheet  on  our  new  on-glass  KG  2/70:  call 
800-426-1656  (USA);  800-663-6734  (Canada).  Or  write:  EO,  Box  1799, 
Vancouver  WA  98668. 


rsen  Antennas 

The  Amateur's   Professional 


E  STANDARD  BY  WHICH  ALL  OTHERS  ARE  JUDGED. 


BASE/REPEATER  ANTENNAS 


DI41HO 


X-500HNA    DUAL-BAND  REPEATER  VERSION 


DUAL- BAND  REPEATER  VERSION 


DUAL-BAND  REPEATER  VERSION 


X-50A 


DUAL-BAND  REPEATER  VERSION 


PART# 


FREQ 


GAIN(dB) 


PWR(W) 


LENGTH(FT) 


CONNECTOR 


WIND  RATING 


X-500HNA 


2m/70cm 


8.3/1 1 .7 


200 


17.2 


2m  :3-5/8X,70cm  :Q-5/8X 


X-500NA 


2m/70cm 


8.3/1 1 .7 


200 


17.2 


2m:3-5/8XI70cm:8-5/8X 


X-200A 


2m/70cm 


6.0/8.0 


200 


8.3 


UHF 


112.5 


2m:2-5/8>.,70cm:4-5/8X 


X-50A 


2m/70cm 


4.5/7.2 


200 


5.6 


UHF 


135 


2m:6/8X,70cm:3-5/8X 
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Series 


U-5000A 


UHF  MUL1 IBAND 


PART# 


FREQ 


GAIN(d3) 


PWR(W) 


LENGTH  (FT) 


CONNECTOR 


WIND  RATING 


ELEMENT  PHASING 


U-300A 


70cm/23cm 


8.6/13.2 


150 


8.3 


N 


110 


70cm:4-5/8^, 
23cm:10-5/8X 


U-5000A 


2m/70cm 
/23cm 


4.5/8.3 
/1 1.7 


150 


6.0 


N 


135 


2m£/8X,70cm:3-5/8X,, 
23cm:7-5/8X 
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F  series  VHF/UMF  MONOBAND 


F-23A 


PART* 


DP-GH62 


FREQ 


6m 


GAIN(dB)     PWR(W) 


6.0 


200 


LENGTH(FT) 


21.0 


CONNECTOR 


UHF 


WIND  RATING 


78 


ELEMENT  PHASING 


2-5/8X 


F-22A 


2m 


6.7 


200 


10.5 


UHF 


112 


2-7/8X. 


F-23A 


2m 


7.8 


200 


15.0 


UHF 


90 


3-5/8A. 


F-142A 


1  1/4m 


5.5 


200 


6.0 


UHF 


110 


2-5/8X 


F-718A 


70cm 


11.5 


250 


15.0 


N 


90 


18-1/2X 


F-1230A 


23cm 


I  w#0 


100 


10.5 


N 


90 


25-1/2X 


FEATURES 

-  WIDE-BAND  performance 

-  VSWR  1.5:1(nom.) 

-  Factory  adjusted,  no  tuning  required 

-  Weatherproof 

-  Stainless  steel  radials  &  hardware 

-  UPS  shippable 


*F-718L:420~430MHz,F-718J:430*-440MHz 

Rugged  fiberglass  radome(DP-GH62  thick-wall  aluminum) 
Wind  speed  ratings  in  excess  of  90MPH 


RF  PARTS 

1320  16  Grand  Avenue 
San  Marcos,  CA 92063 


THE  TEAM 

PUBLISHER/EDITOR 

Wayne  Green  W2NSD/1 

ASSOCIATE  PUBLISHER 
David  Cassidy  N1GPH 

MANAGING  EDITOR 

Bill  Brown  WBfiELK 

PRODUCTION  EDITOR 
Hope  Currier 

EDITORIAL  ASSOCIATES 
Sue  Jewell 
Joyce  Sawtelle 

CONTRIBUTING  EDITORS 
Mike  Bryce  WB8VGE 
David  Cowhig  WA1LBP 
Michael  GeierKBlUM 
Jim  Gray  WtXU/7 
Chuck  Houghton  WB61GP 
Amie  Johnson  N1  BAG 
Dr.  Marc  Leavey  WA3AJR 
Andy  MacAllister  WA5ZIB 
Joe  MoelJ  KOOV 
Carole  Perry  WB2MGP 
Jeffrey  Sloman  N1 EWO 

ADVERTISING  SALES 
REPRESENTATIVES 

Dan  Ha  rper 
Sue  Colbert 
1  -603-924-0058 
1-800-274*7373 
FAX:  1-603-924-9327 

GRAPHIC  DESIGN 

Rachel  Timper 

GRAPHIC  SERVICES 
Rim  Works.  Inc. 
Hancock  NH 

TYPESETTING 

Linda  Drew 
Alice  ScofiefcJ 


CIRCULATION  MANAGER 
Harvey  Chandler 

To  subscriber  1 -800-289-0388 


WAYNE  GREEN,  INC. 

Editorial  Offices 
70  Route  202N 
Peterborough  NH  03458 
1-603-924-0058; 
FAX:  1  -603-924-9327 

Subscription  Services 
1  -800-269-0388 

Colorado/Foreign  Subscribers 
1-30^447-9330 


Reprints:  The  first  copy  of  an  ariiCJe 
S3-00  (each  additional  copy  Si  50) 
Write  to:  73  Amateur  Radio  Today, 
Reprints,  70  Rnute  202N.  Peterbor- 
ough NH  03458. 


7£  A  ma  teur 


September  1992 

Issue  #384 


Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 


8    The  Raser 

A  novel  wire  antenna  system, *.,. ,.W20ZH 


NH6XK 


.K8IHQ 


18  My  Long  wire  Antenna 

Cheap,  r>o-fussfand  it's  got  gain! 

20   Wideband  RF  Baiuns 

A  practical  guide  to  the  perfect  match. 

24    NiCd  Restorer/Charger 

Don't  throw  old  NiCds  away!  „».. N7APE 

30  High  Performance  2  Meter  Yagi 

Improve  your  signal  with  this  compact  design. W3HMI 

36   Common  Audio  and  Speaker  Bus 

Control  noise  pollution  chaos .„ W6WTU 

50   ATV  Transmitter,  Part  II 
Get  on  ATV  easily  and  quickly. 

Ilfl"' HI!   FH< MMHHIMfX-HHmmlVltuVVLl       f\iljVlVJw 

60  A  Simple  Rooftop  Vertical 

An  inexpensive  and  easy-to*build  40  to  10  meter 

*BM  lid  I  if  KlAi     M*M  lflll*IIt11#t««*AlittitiM»1  l44naii»illlUii»**ii  ■  ■  I   *  vL  !■  ■ 


REVIEWS 


Build  a  rooftop  vertical , . . 
see  page  60. 


DEPARTMENTS 


60  Above  and  Beyond 

69  Ad  Index 

64  Ask  Kaboom 
66  ATV 

100  Barter  n*  Buy 
74  Circuits 
99  Dealer  Directory 
17  Feedback  Index 
85  Ham  Help 
76  Hams  with  Class 
72  Hamsats 

70  Homing  In 

6  Letters 

4  Never  Say  Die 
44  New  Products 
104  Propagation 
34  QRP 

7  QRX 

78  Packet  &  Computers 
104  Random  Output 
68  RTTYLoop 
96  73  International 
96  Special  Events 
102  Uncle  Wayne's 

Bookshelf 
59  Updates 


26   The  Comet  CX-224  Triband  Mobile  Antenna 

Operate  144,  222  and  440  MHz  with  one  antenna.,.. ...WB6IGP 

41    The  MAX  System  5-Etement  Quad 

Easy  to  assemble  and  very  portable.. WB6N0A 

58  The  "Super  Guy"  Tower  Guy 

A  simple  method  for  tower  supports... ,„ .„.* .. . ..W3BMW 

Cover  The  Comet  CX-224  Triband  mobile  antenna.  See  the  review  on  page  26. 
Photo  by  David  Gasskfy  NJGPH. 


FEEDBACK^. 
FEEDBACK! 

If  5  like  being  there — right 
here  in  our  offices!  How? 
Just  take  .klvaningc  of  our 
FEEDBACK  card  on  page 
£7.  You'll  notice  a  feedback 
number  at  the  beginning  of 
each  article  and  column. 
We'd  like  you  to  raw  what 
you  lead  so  ttiat  we  can 
print  what  types  of  things 
you  like  best.  And  ihen  we 
will  draw  one  Feedback 
card  each  month  For  a  free 
subscripiion  to  73. 


¥ 


ED 
D 


Editorial  Offices 

70  Route  202N 

Peterborough  NH  03458 

phone:  603-924-0058 


Advertising  Offices 

70  Route  202N 

Petertwrough  NH  03458 

phone:  300-274-7373 


Circulation  Offices 

70  Roule  2G2N 

Peterborough  NH  03458 

phone:  603-924-0058 


Manuscripts  Comnou lions  rn  the  form  of  manuscripts  with  drawings  and/or  photographs  are  welcome  and  will  be 
considered  for  possible  publication.  We  can  assume  no  responsibility  for  toss  or  damage  to  any  material.  Please 
enclose  a  stamped,  self-addressed  envelope  with  each  submission.  Payment  for  Ihe  use  of  any  unsolicited  mate- 
rial will  be  made  upon  publication.  A  premium  will  be  paid  for  accepted  articles  lhat  have  been  submitted  electron- 
catty  {CompuServe  ppn  70310.775  or  MCI  Mail  "WGEPUB"  or  GEnie  address  "MAG73")  or  on  disk  as  an  IBM- 
compalibte  ASCII  file.  You  can  also  contact  us  at  the  73  BBS  at  (603)  924-3343,  300  or  1 200  baud.  8  data  bits,  no 
parity,  one  stop  M~  An  contributions  should  be  directed  to  the  73  edit  oral  offices  "How  to  Wrie  for  73T  guidelines 
are  available  upon  request  US  citizens  must  include  their  Social  Security  number  wtdi  submitted  manusenpts. 

73  Amateur  Radio  Today  {ISSN  1052-2522)  is  published  monthly  by  Wayne  Green  Inc..  70  Route  202  North, 
Peterborough t  New  Hampshire  03458.  Entire  contents  ©1992  by  Wayne  Green  Inc.  No  part  of  this  publication 
may  be  reproduced  without  whiten  permission  from  the  publisher  For  Subscription  Services,  write  to:  73  Amateur 
Radio  Today.  P.O,  Box  58866,  Boulder  CO  80322-8866,  or  call  1-800-289-03B8,  In  CO  call  1-303-447-9330.  The 
subscription  rate  is-  one  year  $24.97;  two  years  539.97  Additional  postage  for  Canada  is  S7,00r  and  for  other 
countries  $13.00  surface  and  S3  7  00  airmail  per  year.  AM  foreign  orders  must  be  accompanied  by  payment  tn  US 
funds.  Second  class  postage  paid  at  Peteroo-ough.  New  Hampshire,  and  at  additional  madrjg  offices.  Canadian 
second  ctass  mail  registration  number  9566  Canadian  GST  Registration  #125393314.  Microfilm  Edition*— Univer- 
sity Microfilm,  Ann  Arbor  Ml  48106.  Postmaster  Send  address  changes  to:  73  Amateur  Radio  Today.  P.O.  Box 
56966.  Boulder  CO  80322-9866- 

Audit  Bureau  of  Circulations  (ABC)  membership  applied  for. 

Contract:  By  merely  glancing  at  this  fine  print  you  have  just  become  legally  bound  to  Ihe  staff  and  management  of  73  lo  pro- 
vide us  with  one  new  subscriber  within  the  next  30  days.  If  every  one  of  you  luHilte  friis  obligation,  the  size  of  73  will  double! 
That  means  more  great  construction  articles,  reviews,  antenna  articles  and  great  columns  for  you. 


73  Amateur  Radio  Today  •  September.  1 992  3 


«v 


Number  t  on  your  Feedback  card 


M 


EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Green  For  President 

When  Perot  dummied  out  on  the 
presidency,  I  got  a  pile  (two)  of  letters 
asking  why  don't  I  run  for  the  job, 
Well  there  are  several  good  reasons. 
First  1  don't  have  a  hundred  million. 
Second.  ITS  a  lousy  job.  Third.  I'm  70 
years  old  and  thus  very  likely  to  drop 
dead  any  day  now.  Fourth,  the  media 
wouid  have  a  ball  Interviewing  my  en- 
emies— and  I've-  got  a  bunch, 

I  get  to  thinking  about  my  enemies 
every  now  and  then  I  dont  think  you'll 
find  one  that  Ive  screwed.  Tne  intensi- 
ty of  the  hate  that  I  generate  seems  to 
be  proportional  lo  the  depth  thai  Ive 
been  screwed.  My  biggest  enemy  took 
me  for  about  $100  million.  Thafs 
enough  to  hate  anyone  for.  I  suppose. 
Of  course  I  can  look  on  the  bright 
side — this  has  kept  me  from  running 
for  the  presidency,  with  all  that  aggra- 
vation. The  people  who  only  took  me 
for  a  few  hundred  thou  are  only  mod- 
erate  enemies. 

Surely  I'm  exaggerating,  right?  I'm 
laughing,  but  It's  a  bitter  laugh.  I  figure 
as  long  as  I  can  make  more  money 
than  people  can  steal,  what  the  heck, 
And  yes.  I'm  care  (ess  with  both  money 
and  my  things.  I'm  careless  with  peo- 
ple too,  lending  money  to  almost  any- 
one who  asks.  One  chap  borrowed 
$25,000  to  start  a  tape  business  .  .  > 
another  $5,000  to  start  a  computer  art 
gallery  .  . .  another  $5,000  to  set  up  a 
psychological  therapy  business  .  .  . 
another  $5,000  to  help  a  newspaper 
grow  .  .  .  another  $5,000  to  keep  a 
small  magazine  afloat  Then  there  was 
about  $250,000  to  set  a  chap  up  in  a 
new  software  business.  And  $350,000 
for  s  computer  protection  system, 
$250,000  in  computer  inventory  got 
swiped  from  my  stores  and  about 
$300,000  from  my  warehouse.  One 
chap  swiped  aboul  $10,000  in  CDs  to 
stan  a  CD  business.  No.  I  dont  think 
the  media  would  have  any  problem 
finding  endless  testimony  against  me. 
How  about  the  employee  who  sold 
himself  40  computers  from  our  lab  at 
scrap  prices  and  resold  them  for 
around  $1 00,000?  He  went  to  work  for 
a  competitor  and  died  or  a  heart  at- 
tack, so  the  Enquirer  will  have  to  get 
his  story  via  a  psychic.  Ill  bet  even  the 
ex -employee  who  broke  into  the  ham 
shack  recently  and  cleaned  it  out 
hates  me  now. 


People  aren't  geared  to  take  some- 
one for  a  bundle  without  projecting  the 
gullL  They  don't  want  to  feel  guilty 
about  what  they've  done  to  me,  so 
they  hate  me  and  then  its  okay. 

Yes.  it's  a  lot  more  difficult  now  to 
pry  money  out  of  me  to  start  new  busi- 
nesses- You  know,  I've  never  yet  had 
anyone  pay  me  back.  But  then  Tve  al- 
ways Just  handed  them  the  money 
without  all  sorts  of  contracts.  I  figured 
if  I  got  it  back  Pd  be  able  to  help  some- 
one  else.  One  chap  did  repay  a  little, 
but  that  ended  after  about  two  small 
payments.  The  others  slopped  calling 
Or  writing  .  . ,  or  answering  my  letters 

I'm  happy  doing  what  I'm  doing.  J 
don't  need  or  want  the  aggravation 
that  comes  with  pubEic  office.  And  l 
don't  know  for  sure  how  Td  react  to 
the  templa lions.  When  you're  a  Sena- 
tor  or  representative  it's  easy  to  threat- 
en one  special  interest  after  another 
and  reap  tons  of  money  in  lobbyist  do- 
nations to  keep  you  off  their  backs. 
Sayt  I  wonder  it  you  noticed  that  Sena- 
tor Gore  has  consistently  been  one  of 
the  top  recipients  of  PAC  lobby  dona- 
tions? Talk  about  special  interests 
having  friends  in  high  places,  what 
with  him  aiming  at  the  veep  spot! 
That's  not  going  to  stop  the  money 
rolling  in.  Til  bet.  Indeed,  that  could 
have  been  a  strong  factor  in  his  being 
selected  for  the  no  n- job, 

I'm  having  fun  helping  performers 
get  known  via  my  record  companies, 
Cabo  Frio,  a  jazz  group,  is  now  on 
full  rotation  on  Ihe  key  radio  stations 
in  nine  of  the  top  markets  and  is  about 
to  go  on  a  national  tour  as  a  result. 
Marty  Batin  has  had  a  simitar  success 
with  his  "Better  Generation"  release 
on  my  Green  With  Envy  label.  He  is 
also  going  on  tour  as  a  result,  "Kuku- 
ruza,*  the  Russian  bluegrass  group's 
release  on  my  Greener  Pastures 
Records,  has  been  a  hit  in  country  cir- 
cles, so  they're  coming  back  for  anoth- 
er American  tour  this  year— and  will 
do  another  CD  lor  us  in  my  studios. 
And  Scott  Kirby  has  been  in  great  de- 
mand for  ragtime  festivals,  which  Is 
probably  the  closest  there  is  to  a  tour 
in  that  field, 

I'm  also  having  considerable  suc- 
cess in  helping  to  get  independent 
music  to  sell  via  my  Adventures  In  Mu- 
sic series  of  CDs.  We're  op  to  about 
75  of  those  now  and  turning  out  three 
to  five  new  releases  a  month. 


In  the  ham  field  Radio  Fun  has 
been  doing  fabulously.  I've  never  seen 
anything  like  it  in  this  field  The  new 
subscriptions  are  coming  in  by  the  ton 
and  renewals  have  set  publishing 
records.  The  only  fiy  in  the  ointment  Is 
the  reluctance  of  some  larger  advertis- 
ers to  change  their  old  habits  of  doing 
alt  their  advertising  in  QST.  Well,  that 
wont  stop  us.  it  just  makes  the  publi- 
cation a  little  smaller  than  I  like  and 
gives  their  competitors  a  substantial 
added  advantage  over  them  when  it 
comes  lo  selling  to  this  huge  newcom- 
er manXeL 

If  you're  into  music  you'll  wan}  to  at 
least  check  out  my  new  Secret  Guide 
to  Music— it's  great  fun.  It's  packed 
with  reviews  of  music  I,  the  editors 
and  readers  think  you II  want  to  know 
about.  I  have  some  sneaky  plans 
we're  testing  which,  if  they  work  out  as 
expected,  we'll  also  do  with  Radio 
Fun. 

Vm  not  getting  enough  time  for  ski- 
ing  or  scuba  diving.  Tve  gol  to  stop 
getting  off  on  tangents  like  the  book 
I've  just  finished  on  how  to  fix  Ameri- 
ca's most  serious  problems.  As  Tve 
mentioned,  it  came  about  as  a  result 
of  my  reports  to  the  New  Hampshire 
Economic  Development  Commission. 
1  put  'em  all  together  and  am  putting 
Ihe  book  into  New  Hampshire  book- 
stores to  see  how  ifs  received.  It  it 
goes  well  we'll  try  for  national  distribu- 
tion. You've  read  a  lot  of  it  in  my  73 
editorials  over  the  last  20  years  or  so, 
so  not  much  of  it  wiil  surprise  you  un- 
less your  retention  is  poor 

Learning  The  Code 

There  stilt  seems  to  be  a  good  deal 
of  confusion  about  this.  Let  me  explain 
this  as  simply  as  I  can.  If  you  go  about 
it  the  right  way  you  can  learn  the  code 
in  a  few  days,  if  you  go  about  it  the 
wrong  way  it  can  take  you  months.  Or 
worse,  it  can  totally  frustrate  you. 

The  normal  approach  (the  abso- 
lutely wrong  approach,  naturally)  is  to 
start  by  learning  the  letters  and  num- 
bers. Then  you  start  slowly  and  gradu- 
ally building  up  your  speed.  Wrongo! 
Bummer!  Totally  wrong  approach  right 
from  the  start 

A  far  better  way  is  to  get  a  tape  . .  . 
or  set  up  your  computer  to  generate 
random  letters,  numbers  and  punctua- 
tion .  .  ,  and  sit  down  lo  lislen.  You 
don'l  have  to  know  the  code  for  the 


4  73  Amateur  Radio  Today  ■  Septfimber,  1 992 


letter  B  or  O  an  you  have  to  do  is  take 
pencil  in  hand,  relax  and  listen  for  a  dit 
to  go  by.  Write  down  an  E.  Pretty  soon 
you'll  be  able  to  listen  to  the  tape  and 
write  E's  down  while  you  are  talking 
with  someone.  Itll  be  automatic.  Step 
two,  listen  for  a  dash.  Thafs  a  X  As 
you  listen  for  Ts  you'll  continue  writing 
down  the  E's  as  they  go  by,  Once  you 
gel  the  Ts  automatically,  you  stan  lis- 
tening lor  dti-dits  and  writing  Ts,  And 
so  it  goes.  You  never  hear  a  dah-dit- 
dit-dit  and  have  to  stop  and  think  .  .  . 
oh  yesfc  that's  a  B.  By  the  time  you're 
through  the  whole  alphabet,  numbers 
and  punctuation,  you'll  know  what 
dah-dit-dit-dit  is  because  youVe  just 
written  it 

About  that  time  you  can  graduate  to 
words,  starting  with  dan  diddte-dlt-dit 
dit  (THE)  and  so  on,  I  suggest  you 
learn  the  letters  in  the  order  of  their 
frequency  of  use  in  English  .  .  .  E-T-A- 
l-O-N-S-H-R-D-L-U,  That  half  ol  the 
alphabet  makes  up  about  90%  of  the 
letters  you'll  be  using,  so  it  pays  to 
give  them  priority  and  the  most  use  in 
your  practice 

Ya  got  that?  Learn  sounds,  not  dots 
and  dashes.  And  start  with  the 
sounds,  not  the  letters. 

What  speed?  It  takes  about  the 
same  length  of  time  to  leam  the  code 
al  13  per  as  it  does  20  per.  so  if  you're 
going  to  head  for  Extra,  why  not  Start 
out  al  20  and  not  waste  time  on  13? 
The  sound  patterns  Just  sound  differ- 
ent Completely  different. 

Now  doesn't  that  make  a  lot  more 
sense  than  starting  with  the  dots  and 
dashes,  setting  up  a  lookup  table  in 
one  side  of  your  brain,  listening  to  the 
sound  with  the  other,  sending  the  code 
group  over  to  the  lookup  table,  finding 
the  right  combination,  and  then  send- 
ing back  the  letter  to  be  written  down? 
Keep  it  all  on  one  side  of  the  brain  so 
you  won't  be  stopped  dead  by  the 
shuttle  speed  of  the  brain  .  .  .  which 
bogs  you  down  at  about  10  wpm.  It 
just  can  t  go  faster,  so  to  hit  13  per  you 
have  to  start  all  over  anyway.  Your 
brain  isn't  like  a  computer  where  you 
can  plug  in  a  faster  microprocessor  to 
speed  things  up. 

If  you  don't  have  a  good  computer 
program  for  generating  random  char- 
acters, there's  always  my  Uncle 
Wayne's  tapes.  We've  been  selling  a 
ton  of  'em  lately  . .  .  and  getting  won- 
derful testimonials  from  happy  no- 
coders  who've  moved  on  lo  higher 
grade  licenses. 

We're  Homophobes? 

The  latest  Lambda  club  newsletter 
accuses  73  of  being  anh-homosexual, 
Why?  Because  73  didn't  publish  a 
news  item  about  their  club  suing  the 
ARRL  because  QST  refused  to  print 
an  ad  for  them.  So,  In  addition  to  be- 
ing a  minority  with  precious  little  toler- 
ance by  society,  now  they're  busy 
kicking  their  biggest  ham  radio  sup- 
porter  in  the  .  .  +  er  .  .  .  unmention- 
ables. 

Well  1  have  a  news  flash  for  them.  I 
did  editorialize  about  their  incredibly 
stupid  law  suit,  Apparently  even  ho- 

Continued  on  page  92 


Kenwood— the  hallmark 
of  quality  in  handheld 
communications 


;enwood  u.s a  corporation 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

>0.  BOX  22745,  2201  E,  Dominguez  Street  Long  Beach,  CA  90801-5745 

:enwood  electronics  Canada  inc. 

«07D  Kestrel  Road,  Mtssissauga,  Ontario,  Canada  L5T  1S8 


SMC-33  Speaker 
Microphone  with  purchase! 

A  $49.**  retail  value, 

See  your  Kenwood  dealer 

for  details. 


TH-78A 


▼ 


FM  Dual  Band  HT 


For  professionals  in  any  field,  there's  no  substitute  for 
the  genuine  article.  And  when  it  comes  to  handheld 
communications,  there's  no  beating  Kenwood's  TH-78A 
(144MHz/440MHz) — the  smallest  dual-band  transceiver  in 
the  world.  Packed  with  leading-edge  technology  the  TH-78A 
combines  simplicity  of  operation  with  a  multiplicity  of 
features:  built-in  DTSS  and  paging  functions,  alphanumeric 
memory  and  message  paging,  dual-frequency  receive 
(including  VHF+VHF  &  UHF+UHF),  plus  double-band 
scan.  And  its  distinctive  ergonomic  design  incorporates  a 
sliding  keypad  cover. 

TH-28A/48A 

FM  Handheld  Transceivers 

Equally  impressive  are  Kenwood's  new  FM  handheld  single- 
band  transceivers:  the  TH-28A  (144MHz)  and  TH^8A 
(440MHz),  Their  state-of-the-art  features  include  a  dual-band 
receive  capability,  supporting  sub-band  receive  and  semi- 
duplex  cross-band  operations  (TH-28A«-*TH-48A).  There's 
also  the  ability  to  store  both  alphanumeric  and  frequency  data 
in  non-volatile  memory,  and  alphanumeric  message  paging — 
as  well  as  DTSS  and  pager  functions.  Plus,  you  have  the 
option  of  increasing  the  memory  channels  to  240. 


KENWOOD 

...pacesetter  in  Amateur  Radio 


Letters 


Number  2  on  your  Feedback  card 


Patrick  Thomas  KG5TK,  Corpus  Christi 
TX  Wayne,  I  icve  your  editorials— they 
keep  my  faith.  I  work  with  kids  and  ham 
radio  but  shy  away  from  dubs  as  they  turn 
off  my  guests.  Sad  but  true  Honestly.  I 
have  nol  me!  with  Ihem  for  a  lew  years  but 
the  leaders  are  the  same. 

I  am  a  recent  (four  years)  ham  and  had 
a  great  elmer  but  felt  the  testing  for  code 
was  harsh  and  very  unmvUing,  The  voiun* 
leers  were  not  helpful  nor  encouraging  in 
San  Antonio  or  Corpus.  1  went  out  of  town, 
to  a  smaller  l own,  and  was  treated  royally. 
II  spurred  me  on  to  Advanced  and  I  now 
send  everyone  to  them  tor  testing.  I  feel 
this  is  a  critical  area  which  is  not  dis- 
cussed ...  the  attitude  o*  the  testing  unit 
is  evident  and,  in  most  cases,  is  the  only 
picture  of  our  hobby  thai  the  large  majority 
of  hams  see.  I  have  no  desire  to  associate 
with  negative  egos. 

Rodney  Jackson  WA9NZF,  Jacksonville 
!L  I  have  been  reading  73  Magazine  since 
it  was  73  cents,  so  you  know  1  am  not  a 
new  reader  In  addition,  I  was  not  a  young 
engineering  or  mathematical  wonder.  At 
the  ripe  old  age  of  22  I  made  the  decision 
to  enter  into  the  ranks  of  amateur  radio. 
My  elmer  was  a  16-year-old  boy  who 
thought  I  might  show  some  promise  as  a 
student.  I  have  held  every  license  from 
Novice  through  Advanced.  Yes.  I  learned 
the  code,  as  did  everyone.  No,  I  did  not 
love  W  as  many  profess  lo  today.  I  never 
really  enjoyed  It.  And,  J  rarety  used  it.  After 
an,  what  was  Ihe  most  important  thing  as  a 
hamT  anyway?  Talking  to  other  hams! 

Now,  you  have  really  begun  to  gel  un- 
der my  skin  lately  with  your  editorials. 
Why?  Wei.  you  seem  to  feel  that  aft  of  us 
over  the  age  of  50  {"Okf-Timers"):  revere 
the  code,  cry  about  tube  days,  love  AM. 
never  made  (or  make)  anything,  don't 
know  anything  about  Ihe  newer  communi- 
cation activities  and,  worst  of  all,  are  inca- 
pable of  communicating  anything  mean- 
ingful to  another  person  on  amateur  radio. 
Well.  Wayne,  you  are  wrong.  If  you  would 
stop  listening  to  14313  and  KlMAN  and 
"kefchunking  vacant  repeaters*  while  your 
wife  p(ays  with  Proo>gy  (QSOs  on  a  com* 
mercial  land-ink  computer  system  . . .  re- 
afy  now.  Wayne),  you  might  find  real  com- 
municators- She'd  beller  make  more  con- 
tads  on  Ihe  Prodigy  system  than  you  do 
with  your  "kilowatt  and  full-sized  3-eJemenl 
beam*]  I  have  never  owned  a  kilowatt,  yet 
my  walls  and  files  are  lull  of  cards  from 
meaningful  communications.  Yep,  you 
probably  won't  find  too  many  communica- 
tors dunng  contests,  noc  wilt  you  find  them 
on  2m  either,  unless  you  try  a  new  no- 
code  ham.  They  do  tike  lo  communicate. 
They  havent  teamed  ihe  bad  habits  from 
the  other  bands  yet 

How  does  one  communicate  on  ama- 
teur radio  these  days?  Well,  Wayne.  I 
would  suggest  you  take  that  cute  little 
Macintosh  Notebook  f  Made  In  Japan,"  by 
the  way)  away  from  your  wife  and  unplug 
it  from  the  telephone.  Plug  it  into  a  TNC 
and  your  2m  handie  and  switch  to  the  digi- 
tal modes  Now,  before  you  get  up  in  the 
air  about  packet  racket,  at  least  someone 
ts  there  who  will  be  able  to  communicate 
wilh  you,  and  it  sure  beats  ker chunking  re- 
peaters for  the  weekend  Computers 
for  kids?  Heck  no.  I  started  in  computer* 
driven  digital  communications  about  four 
years  ago  wilh  a  VlC-20,  and,  I  still  have 
it.  Do  I  use  an  IBM  clone?  Heck  no.  Why 
should  I?  I  use  a  great  little  Commodore 
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From  the  Hamshaok 

64.  I  have  meaningful  communications 
every  time  J  make  or  answer  a  CQ,  no 
matter  which  digital  mode,  packet, 
AMTOR  or  Baudot  We  keyboarders  enjoy 
communicating,  I  have  had  great  talks 
with  fellows  all  over  the  worid.  Yes,  there 
are  DX  stations  on  digrtai  communications 
that  also  enjoy  more  than  the  quickie  QSO 
exchange. 

Have  you  tried  to  learn  a  new  language 
lately?  Why  not?  Must  we  American  hams 
continue  to  be  so  egotist  icai  lo  insist  ev- 
eryone use  English?  There  are  a  number 
of  books  available  which  allow  the  ham  to 
communicate  weli  with  amateurs  in  almost 
any  foreign  language  One  of  them.  Rose, 
is  one  of  your  advertisers.  Rose  Publica- 
tions now  has  four  books  m  print  covering 
languages  from  Spanish  to  Japanese, 
from  Korean  to  Chinese  and  from  French 
lo  Serbo-Croatton.  Now,  how  in  the  world 
do  you  communicate  in  those  languages? 
Easy.  Use  digital  modes.  Type  it  into  the 
computer.  Response  from  foreign  hams? 
Outstanding.  Much  more  Interesting  than 
QTH,  WX,  RIG,  RSI  NAME  . . .  73"! 

So.  good  editor,  please  try  to  remem- 
ber that  there  are  those  of  us  who  are 
over  50.  do  communicate,  do  use  comput- 
ers, do  enjoy  the  technology  of  today,  and 
yes,  sometimes  remember  the  old  days 
when  this  was  not  all  possible,  and  praise 
the  advances  of  our  day. 

As  soon  as  it  was  possible  to  send 
printed  messages  f  was  doinr  'em,  /  start- 
ed in  1949  with  the  Model  12  TTY  and  my 
homemade  terminal— still  have  it  out  in 
tfw  bam— about  a  dozen  BSNTGTs— com- 
plete with  autostart/stop. 

i  started  out  with  this  on  147.96.  when 
that  was  the  only  band  where  FSK  or 
AFSK  was  permitted,  f  helped  W2BFD  set 
up  the  first  2m  repeater  in  NYC  on  top  of 
the  Municipal  Building  in  1950.  I  pio- 
neered RTTY  on  1 1m.  Worked  all  around 
the  country  on  30m  with  make/break  while 
we  were  lighting  the  ARRL  to  get  FSK  at- 
lowed  on  the  low  bands.  You're  preaching 
to  the  choir. 

OK,  so  there  are  a  few  old  hams 
who  aren't  spending  what's  left  of 
their  kves  making  things  miserable  for  as 
many  people  as  possible.  A  few  — 
Wayne 


Marshall  Welch  Jr.  W3JBJ,  Williams- 
port  PA  I  thought  long  and  hard  before 
writing  this  tetter.  I  almost  didn't  bother  but 
I  think  I  have  a  valid  point  which  I  don't 
think  you  can  easily  argue. 

I  have  been  reading  your  editorials 
where  you  constantly  bitch,  cryt  whine, 
bellyache,  complain,  etc.  about  how  badly 
we  need  more  new  (preferably  younger} 
hams.  We  need  to  double,  even  triple  our 
numbers,  you  say. 

While  at  the  Dayton  Hamvention  I 
found  myself  in  several  situations  where, 
had  you  been  nearby,  I  would  have  liked 
to  slap  your  ears  off.  One  situation — 
standing  in  a  long  line  to  use  the  bath- 
room—i  waited  10  minutes  My  bladder 
ached  and  felt  like  it  would  burst.  WE 
NEED  MORE  HAMS!,  I  lei  myself  (Wayne 
says  so).  Heck,  with  proper  bladder  con- 
trol I  should  be  able  to  wail  20  minutes. 

Another  situation— a  20- minute  wait  in 
line  lo  gel  a  sandwich.  WE  NEED  MORE 
HAMS!,  I  tell  myself.  (I  didn't  stand  in  line  . 
.  .  I  guess  I  really  didn't  want  that  sand- 
wich anyway.)  So,  instead  of  a  burger,  I'll 


go  check  out  the  ICOM  and  Kenwood 
booths.  What  a  mistake?  It  was  a  night- 
mare. WE  NEED  MORE  HAMS!  I  finally 
get  somewhere  near  these  two  exhibitors 
and  lm  trapped.  I  can't  move  forward, 
backward,  left  or  right.  I  can't  move  any- 
where, let  alone  look  at  any  of  the  new 
equipment  displayed.  What  if  someone 
had  a  medical  emergency?  What  if  there 
was  some  sort  of  a  panic  and  a  stam- 
pede? WE  NEED  MORE  HAMSf  tf  the  fire 
marshall  had  been  asleep,  he  would  have 
woken  up  in  a  hot  sweat  and  known  why. 

I  amve  home  and  figure  HI  give  the  HF 
rig  a  workout.  I  tune  across  20  meters; 
maybe  lit  call  CQ.  The  band  rs  so  crowd- 
ed J  give  up  even  trying  to  find  a  clear 
spot.  Oh  well,  maybe  111  pop  open  a  beer. 
(Wayne  says  NO!)  Maybe  I'll  see  what's 
on  the  boob  tube  (Wayne  says  NO!)  WE 

NEED  MORE  HAMS! 

My  point.  Wayne,  is  that  sometimes 
you  are  extremely  biased  and  often 
wrong.  A  good  example  is  thjs  bull  about 
now  we  gptia  get  a  lot  more  hams.  Why 
don't  you  loosen  up  a  bit?  Sometimes  I 
think  some  of  your  ideas  are  as  old  as  you 
are.  Besides,  most  youngsters  could  care 
less  about  ham  radio,  tf  they  want  in, 
GREAT!  By  all  means,  elmer,  encourage, 
and  welcome  them.  But  maybe  ihey  want 
to  play  wilh  computers.  Or,  with  girls! 

Wayne,  ham  radio  is  doing  just  fine 
and  growing  at  an  acceptable  rate,  and  it 
wilt  continue  to  prosper  tortf)  after  you  are 
gone.  Take  your  panic  button  and  discon- 
nect it.  OK? 

/  thought  f  was  wrong  once  but  i  made 
a  mistake , ,    Wayne 

Pete  Bartholomey  KD4GKQ,  Jack- 
sonville FL  I  just  wanted  to  pass  on  a 
note  concerning  the  direct  frequency  con- 
version  for  the  Ramsey  FX-146  article  by 
Cecil  Moore  KG7BK  in  your  June  1992  is- 
sue. 

I  bought  his  EPROM  kit  for  my  Ramsey 
FX-146  and  when  it  arrived  it  was  an  im- 
proved version  with  excellent  features  but 
lacked  Ihe  frequency  coverage  as  outlined 
in  the  article.  Since  I  was  Interested  also 
in  receiving  the  NOAA  weather  broadcasts 
on  162.550  MHz.  I  sent  him  a  letter  with 
that  requesl. 

Well.  I  must  say  he  bent  over  back- 
wards lo  find  a  solution.  He  sent  me  sev- 
eral sets  of  EPFtOMs  with  different  solu- 
tions, the  last  one  being  the  best  and  sim- 
plest to  set  up.  Now  I  can  tune  all  the 
NOAA  frequencies  instead  of  just  one. 
plus  all  of  the  2  meter  frequencies  and 
their  offsets.  It's  apparent  lo  me  that  he 
has  a  sensitivity  to  a  reader's  problem  and 
was  eager  lo  help.  My  goal  was  met  and  I 
am  very  pleased  with  the  article  and  his 
service. 

As  a  brand-new  Tech  my  very  first  am- 
ateur project  was  the  Ramsey  FX-146 
transceiver  as  descnoed  by  Rick  Uttlefield 
K1BQT  m  the  December  1991  issue.  I  had 
a  few  problems  but  al  were  resolved 

73  Magazine  is  an  inspiration,  involving 
me  in  the  inner  workings  of  my  gear  and 
promoting  the  hobby  as  a  whole.  I  look 
forward  to  similar  articles  In  the  future. 

Ken  Getzin.  Rancho  Pa  Jos  Verdes  CA  A 
few  weeks  ago.  during  my  once-in-every- 
decade  peak  of  interest  in  amateur  radio.  I 
wandered  into  the  local  bookstore  to  buy  a 
copy  of  OST  Alas,  they  had  none  and  the 
only  pubfication  which  had  any  promise  of 
fulfilling  my  urge  for  information  was  your 
publication,  the  June  issue  of  73.  With 
some  reluctance  (after  all.  it  was  second 
choice),  I  made  my  purchase  and  retired 
to  my  home  front  to  catch  up  on  the  past 
10  years. 

I  was  surprised!  I  found  a  well-written 


and  edited  publication,  with  information  of 
interest  to  me.  But  what  I  really  found  to 
be  of  primary  interest  was  your  column, 
Wayne,  'Never  Say  Die."  As  t  implied  ear 
tier.  1  have  a  peak  of  interest  in  ham  radio 
about  every  10  years  This  has  been  go- 
ing on  since  I  was  in  grammar  school  and. 
as  I  am  approaching  retirement,  it  has 
been  a  long  time.  Something  always 
seemed  to  get  in  the  way  of  getting  my 
ticket.  This  time  the  breaks  seem  to  be  go- 
ing my  way  I  had  heard  about  the  *no- 
code"  license  but  had  not  taken  mis  possi- 
bilrty  seriously  as  I  expected  that  such  a  li- 
cense would  just  relegate  me  to  operation 
on  unpopular  bands  with  low  power.  But 
after  reading  your  magazine  I  found,  to  my 
de tight,  that  I  could  indeed  operate  over  a 
wide  spectrum  of  useful  bands  and  that 
equipment  has  improved  to  the  point 
where,  for  a  reasonable  investment,  I 
could  almost  immediately  participate  in  the 
ham  fraternity, 

A  second  break  I  received  was  in  the 
form  of  a  notice  I  saw  from  the  amateur 
radfo  dub  a!  worK  W6VPZ/6,  which  was 
offering  lunch-time  classes  for  prospective 
codeless  Technician  licensees.  I  immedi- 
ately signed  up  and  by  the  time  you  read 
in  is  letter  I  should  have  passed  my  lest 
and  will  be  awaiting  my  ticket.  You  men- 
tioned  the  unfriendliness  of  some  clubs  to 
the  codeless  Technicians,  I  want  to  hold 
this  club  up  as  an  example  of  the  spirit  of 
ham  radio,  as  per  part  97.  as  they  want  to 
help  bring  new  hams  into  the  fold,  work 
hard  to  do  it.  and  will  continue  to  do  so. 
Even  though  l  won't  have  my  license  by 
then  I  expect  lo  participate  In  the  next 
Field  Day  at  Ihe  end  of  the  month  (June), 
even  if  1  am  just  a  grunt  helping  to  move 
the  big  delta  they  will  be  using  for  their 
QRP  work. 

This  sort  of  brings  me  to  the  next 
break.  Now  that  my  appetile  is  whetted,  I 
need  lo  move  on  to  the  next  step:  THE 
CODE.*  Here  your  editorial  was  also  in- 
spiring. For  the  first  time  I  lei  that  there 
was  a  chance  not  only  lo  get  to  5  wpm  but 
to  20  and  beyond.  I  see  an  Extra  ticket  by 
a  year  from  now.  The  ideas  you  recom- 
mended in  your  editorial  relative  to  learn- 
ing the  code  are  quite  interesting  and  if  it 
works  as  you  say  it  is  a  major  break- 
through nol  oniy  in  the  teaching  of  code 
but  maybe  even  foreign  languages.  I 
would  hope  that  you  will  expand  upon 
your  proposed  teaching  method  in  a  future 
pubOcahon  In  the  meantime,  I  will  take  the 
challenge,  and  under  separate  cover  I  will 
be  ordering  your  set  of  tapes  and  diving 
into  the  code. 

Angus  Mcleod  BPSSM,  Bridgetown, 
Barbados  I  think  73  Amateur  Radio  To- 
day Is  the  best  of  the  pack  and  I  enjoy 
your  "Never  Say  Die"  editorial  tremen- 
dously, but  you  really  should  take  a  leaf 
from  your  own  book,  I  have  just  been 
rereading  your  editorial  in  the  June  1992 
issue  and  you  finish  with  the  suggestion 
that  articles  about  cfigtal  audio  and  digital 
Signal  processing  would  be  welcome.  Why 
don't  you  stop  skipping  "thai  digital  crapo- 
lap  and  give  us  the  articles? 

If  by  digital  audio  you  mean  hi-fi,  it 
might  be  a  little  out  of  place  in  a  publica- 
tion intended  for  amateur  radio  but  I  for 
one  would  be  generally  interested.  More 
so  if  a  radio- related  application  could  be 
devised.  And  I  for  one  would  be  absolutely 
thrilled  by  an  in-depth  series  followed  by  a 
regular  column  on  DSP  techniques.  I  own 
a  DSP- 12  and  would  love  some  tips  on 
how  to  make  it  sit  up  and  beg. 

Sop  let's  hear  tess  aboul  how  the  OTs 
would  react.  By  definition,  they  will  all 
be  dead  soon  anyway.  Give  us  the 
goods,  Wayne,  and  let1  s  see  what  happens 
nexL 
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73  Awards 
Program  Scam 


A  situation  has  been  brought  to  our  attention 
regarding  73 s  former  awards  program. 

Many  years  ago.  73  Magazine  ran  an  extensive 
awards  program,  with  different  awards  for  working 
different  areas  of  the  world.  This  program  has  not 
been  active  frx  many  years,  yet  many  people  con- 
tinue to  send  the  administrative  fees  and  applica- 
tions to  ttie  former  awards  manager  (who  does  not 
work  at  the  73  offices  in  New  Hampshire).  It  ap- 
pears that  this  person,  who  we  have  been  unable 
to  contact,  has  been  receiving  applications  and 
keeping  the  money. 

THE  ONLY  AWARD  CURRENTLY  AUTHO- 
RIZED AND  SPONSORED  BY  73  AMATEUR  RA- 
DIO TODAY  IS  THE  DX  DYNASTY  AWARD.  AND 
THE  MAILiNG  ADDRESS  FOR  THAT  AWARD  IS 
THE  SAME  AS  OUR  EDITORIAL  OFFICE  (PE- 
TERBOROUGH, NEW  HAMPSHIRE). 

If  you  know  of  anyone  who  is  active  in  certificate 
hunting,  please  pass  along  this  information. 


Text  Released  on 
Proposed  "No-Business" 
Rule 

The  FCC  released  their  Notice  of  Proposed 
Rule  Making  to  lessen  restrictions  on  permissi- 
ble communications  that  amateur  stations  may 
transmit,  in  a  nutshell,  the  Commission  pro- 
posed to  permit  greater  flexibility  for  public  ser- 
vice and  personal  communications. 

This  proposal  strikes  at  the  very  heart  of  ham 
radio  since  it  details  new  directions  in  amateur 
communications,  It  is  the  most  important  proceed- 
ing since  the  code  I  ess  Technician  matter. 

Section  97,113  would  be  revised  as  follows: 

97.113  Prohibited  Transmissions 

(a)  No  amateur  station  shall  transmit: 

(1)  Communications  for  hire  or  for  material  com- 
pensation, direct  or  indirect,  paid  or  promised  ex- 
cept as  otherwise  provided  In  these  rules; 

(2)  Communications  in  which  the  station  li- 
censee or  control  operator  has  a  pecuniary  interest 
including  communications  on  behalf  of  an  employ* 
er.  Amateur  operators  may,  however,  notify  other 
amateurs  of  the  availability  for  sale  or  trade  of  ap- 
paratus normally  used  in  an  amateur  station  pro- 
vided that  such  activity  is  not  conducted  on  a  regu- 
lar basis; 

(3)  Music;  Communication  to  facilitate  a  criminal 
act;  Message  in  codes  or  ciphers  intended  to  ob- 
scure the  meaning  thereof,  except  as  otherwise 
provided  herein;  Obscene,  indecent,  or  profane 
words  or  language:  or  false  or  deceptive  mes- 
sages, signals  or  identification; 

(4)  Communication  on  a  regular  basis  which 
could  reasonably  be  furnished  alternatively  through 
other  radio  services. 

(b)  An  amateur  shall  not  engage  in  any  form  of 
broadcasting.  Nor  may  an  amateur  station  transmit 
one  way  communications  except  as  specifically 
provided  in  these  rules;  nor  shall  an  amateur  sta- 
tion engage  in  any  activity  related  to  program  pro- 
duction or  newsgathenng  for  broadcasting  purpos- 
es except  that  communications  directly  related  to 
the  immediate  safety  of  human  life  or  the  protection 


of  property  may  be  provided  by  amateur  stations  to 
broadcasters  for  dissemination  to  the  public  where 
no  other  means  of  communication  is  reasonably 
available  before  or  at  the  time  of  the  even!. 

(c)  A  control  operator  may  accept  compensa- 
tion as  an  incident  of  a  teaching  position  during  pe- 
riods of  time  when  an  amateur  station  is  used  by 
that  teacher  as  a  part  of  classroom  instruction  at  an 
educational  institution. 

(d)  The  control  operator  of  a  club  station  may 
accept  compensation  for  the  periods  of  time  when 
the  station  is  transmitting  telegraphy  practice  or  in- 
formation bulletins  provided  that 

(1)  The  station  transmits  the  telegraphy  practice 
and  information  bulletins  for  at  least  40  hours  per 
week; 

(2)  The  station  schedules  operations  on  at  least 
six  amateur  service  MF  and  HF  bands  using  rea- 
sonable measures  to  maximize  coverage; 

(3)  Where  the  schedule  of  normal  operating 
times  and  frequencies  is  published  at  least  30  days 
tn  advance  of  the  actual  transmissions:  and 

(4)  Where  the  control  operator  does  not  accept 
any  direct  or  indirect  compensation  for  any  other 
service  as  a  control  operator 

(e)  No  station  shall  retransmit  programs  or  sig- 
nals emanating  from  any  type  of  radto  station  other 
than  an  amateur  station,  except  propagation  and 
weather  forecast  information  originating  from  Unit- 
ed States  government  stations,  and  communica- 
tions originating  from  United  States  government 
stations,  and  communications  originating  on  United 
States  government  frequencies  between  a  space 
shuttle  and  its  associated  Earth  stations.  Prior  ap- 
proval for  such  retransmission  must  be  obtained 
from  the  National  Aeronautics  and  Space  Adminis- 
tration. Such  retransmissions  must  be  obtained 
from  the  National  Aeronautics  and  Space  Adminis- 
tration. Such  retransmissions  must  be  for  the  ex- 
clusive use  of  amateur  operators.  Propagation, 
weather  forecasts  and  shuttle  retransmissions  may 
not  be  conducted  on  a  regular  basis  but  only  occa- 
sionally as  an  incident  of  normal  amateur  radio 
communications* 

(f)  No  amateur  station,  except  in  auxiliary,  re- 
peater or  space  operation  may  automatically  re- 
transmit the  radio  signals  of  other  amateur  stations, 
TNX  W5YI  Report,  Vol.  14t  Issue  #14,  July  15t 
1992. 


New  Radio  Technology 
in  Japan 


The  JARL  (Japan  Amateur  Radio  League)  re- 
ports that  Tohoku  Electric  Power  Corp.  has  de- 
veloped new  radio  technology  that  permits  sin- 
gle frequency,  two-way  simultaneous  radio  com- 
munications. The  end  result  is  telephone-i&e  audio 
because  both  sides  of  a  voice  conversion  can  be 
heard  at  me  same  time  on  a  single  frequency. 

Most  business  radio  stations  use  only  one  fre- 
quency; therefore  a  dispatcher  and  the  receiver 
can  not  talk  simultaneously.  Each  party  must  press 
the  dhpush-to-talkft  button  whenever  he  or  she  wish- 
es to  speak  and  release  the  burton  to  hear  the  oth- 
er party. 

The  newly-developed  radio  system  divides  the 
operator's  voice  signals  into  0.2-second  sound 
segments  and  compresses  them  into  hatf  the  time 
before  transmission.  The  other  half  of  the  time  is 
allocated  to  receiving  similar  messages  from  the 


other  party.  This  allows  both  voices  to  be  effective- 
ly transmitted  at  the  same  time  on  a  single  fre- 
quency, 

JARL  says  the  new  technology  can  be  utilised  in 
other  radio  services— including  amateur  radio.  TNX 
W5YI  Report*  Vol  14,  Issue  #14,  July  15,  1992. 


"Let's  Talk  Radio  Network* 
Sold;  Now  Operating  from 
Los  Angeles 

Jim  Bass  has  sold  his  satellite-delivered  "Lets 
Talk  Radio  Network1"  to  a  consortium  of  media-re- 
lated hams  headed  up  by  Blair  Alper  KA9SEQ  and 
Frank  Collins  N6TAF,  The  LTRN  service,  which  fea- 
tures programs  geared  toward  ham,  SWL  and  satellite 
dish  owners,  is  delivered  over  the  GTE  Spacenet  111 
(S3)  communications  satellite  via  Transponder  21,  on 
the  6.2  MHz  wideband  audio  subcamer. 

The  new  LTRN  will  be  operated  by  a  Board  of  Di- 
rectors that  includes  Alper,  Collins,  Vern  Jackson 
WA0RCR  of  the  Gateway  Net,  Walt  Garrett  N0MAL 
of  Ham  Srutf  and  the  Ham  Radio  Business  Council, 
Hap  Holly  KC9RP  of  the  Radio  Amateur  frtformation 
Network,  and  BiJi  Pasternak  WA6ITF  of  Newsline. 
Other  influential  hams  are  being  recruited  as  well. 

The  Let's  Talk  Radio  Network  is  currency  operating 
on  the  following  schedule:  Friday  starting  at  5  p.m. 
Eastern  time  continuously  through  2  a.m.  Sunday; 
Monday  through  Thursday,  every  evening  from  5  p.m. 
through  1  ;30  a.m.  Eastern  time. 

Among  the  wide  array  of  communications-related 
programs  there  are  several  shows  of  specific  interest 
to  amateur  radio  operators.  Every  Tuesday  night  at  7 
p.m.  you  can  tune  into  the  RAIN  [Radio  Amateur  In- 
formation Network)  Spotlight  by  Hap  Holly  KC9RP 
and  at  8  p.m.  you  can  listen  to  a  show  called  the 
Elmer  Classroom  of  the  the  Air  that  teaches  amateur 
radio  via  the  satellite.  The  Amateur  Radio  Weekly 
show  airs  every  Saturday  afternoon  at  5  p-m.  Eastern 
time.  Hosted  by  Frank  Collins  N6TAE  this  two-hour 
live  segment  offers  amateur  radio  news  items  along 
with  live  interviews. 

If  you're  interested  in  obtaining  satellite  air  time, 
contact  Frank  Collins  N6TAF  or  Blair  Alper  KA9SEQ 
at  (800)  952-9810.  TNX  Steve  ColettL  Westlink  Re- 
port No.  628,  June  30,  1992  and  Frank  Collins  N6TAF 
for  the  info. 


Three  New  Astronaut-Hams 

Three  more  NASA  astronauts  have  passed 
their  Technician  class  examinations.  All  three 
took  the  test  at  the  Ham  Com  Convention  in  Hous- 
ton the  weekend  of  June  6th  and  are  scheduled  to 
join  Pilot  Ken  Cameron  KB5AWP  on  a  shuttle  mis- 
sion in  March  of  next  year 

The  three  new  ham-astronauts  are  Eilen  Ochoaf 
Mike  Foale  and  Ken  Cockrell.  Foale  is  reported  to 
have  bought  a  2  meter  rig  at  the  convention  and  is 
gnashing  his  teeth  waiting  for  his  ticket  to  arrive. 
Ken  Cameron  KB5AWP  last  flew  on  STS-37  in 
April  1991.  TNX  ARRL,  Westlink  Report  No.  628, 
June  30,  1992. 
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The  RASER 

A  novel  wire  antenna  system 


by  James  E.  Taylor  W20ZH 


The  length  of  a  hieh-E:ain  antenna  for  the 
75  meter  band  is  often  limited  by  ihc 
available  space.  For  example,  my  lot  mea* 
sures  somewhat  over  200  feel  in  the  north- 
south  direction  and  I  would  like  to  improve 
signal  strength  (gain)  in  the  cast-west  direc- 
tion. Conventional  wisdom  would  dictate 
that  Vm  stuck  with  a  half-wave  dipole 
(length  -120  feet)  because  there  isn't  suffi- 
cient space  available  for  a  col  linear  two  half* 
waves  in  phase  (-240  feet),  I  would  like  io 
add  length  in  the  center  of  the  dipole  (where 
the  radiation  is  greatest)  in  increments  much 
less  than  120  feet  and  still  have  the  currents 
remain  in-pbase  so  as  to  increase  the  gain  in 
the  east- west  direction. 

Design  details  will  be  shown  for  two  such 
enhanced  dipoles.  Both  are  fed  with  coaxial 
cable  without  the  need  for  a  separate  lunen 
One  is  end-fed  and  its  development  is  de- 
scribed in  some  detail.  The  other  is  center- 
fed  and  it  is  covered  at  the  end  of  this  article. 
In  each  of  the  antennas  the  power  gain  rela- 
tive io  a  dipole  i,s  a  factor  of  two,  with  a 
length  of  less  than  210  feet. 

The  Franklin/CCD  Antenna  Concept 

Those  who  are  familiar  with  the  history  of 
radio  may  know  of  the  Franklin  antenna, 
named  after  its  inventor.  This  concept  in- 
volves the  modification  of  current  distribu- 
tion in  the  elements  of  an  antenna  by  the  in- 
troduction of  series  capacitors.  General  de- 
scriptions of  early  applications  of  the  con- 
cept may  be  found  in  H.  Jasick's  Antenna 
Engineering  Handbook,  First  Edition,  pp,  4- 
35  and  4-36.  McGraw-Hill  publisher,  or  F. 
Term  an 's  Radio  Engineers  Handbook,  First 
Edition,  pp.  773  and  774,  McGraw-Hill, 
Hairy  Mills  W4FD  and  others  have  adapted 
the  concept  to  the  ham  bands  in  the  form  of 
resonant  dipoles  or  loops  fed  with  high 
impedance  line.  Mills  developed  a  resonant 
radiating  system  which,  for  80  meters,  was 
made  up  of  48  self-resonant  sections,  each 
70  inches  long — a  total  length  of  280  feet. 
See  H.  Mills  &  G.  Brizendine,  "Antenna  De- 
sign: Something  New!,"  73  Magazine,  OcL 
1978,  pp.  282-289.  Kaplan  &  Bauer  devel- 
oped calculations  for  fc*  stretched"  resonant 
radiators  made  up  of  multiple  tuned  sections 
where  the  series  tuning  capacitance  is  half 
that  needed  to  resonate  the  wire  in  each  sec- 
tion, the  other  half  being  used  to  resonate  the 
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Figure  L  Divided  coherent  radiator 
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Figure  2. 20-secnon  RASER  antenna  (end-fed). 
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Figure  3.  20-section  RASER  antenna  (center-fed). 


I~~  f  you're  living  in  an  area  with 
antenna  restrictions,  if  you're 
tired  of  hassling  with  huge  rnulti 
element  yagis  or  if  you're  just 
looking  for  a  compact,  rugged* 
easy-to-use  portable  antenna 
that  really  works,  the  150  watt 
IsoLoop  10-30  (MHz)  HF 
Antenna  is  the  Perfect  Solution 
to  your  antenna  problems. 

The  IsoLoop  10-30  has  been 
redesigned  to  provide 
greater  durability,  lower  SWR 
and  exterxkx!  frequency  coverage. 
Because  the  loop  is  isolated 
from  the  fecdline,  your  radiated 
power  goes  into  the  antenna, 
not  into  the  shack.  Efficiency 
is  maximized  because  the  new 
design  has  no  mechanical  joints 
and  no  assembly  is  required. 
No  ground  plane  or  antenna 
tuner  needed! 

The  IsoLoop  comes  fully 
_   assembled  complete  with 
LC-2  Loop  Controller  (includ- 
ing signal  strength  LEDs)  and 
50  feet  of  control  cable  in  a 
UPS  shippable  package. 


T 
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his  HF  antenna  goes  where 
few  others  have  gone  before! 


ee  the  IsoLoop  10-30  today 
at  your  favorite  AEA  dealer. 


For  a  complete  specification 
sheet  on  this  or  any  other 
AEA  product,  call  the  toll-free 
AEA  Lit-Line  at  1-800^32-8873 
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system.  In  this  case,  care  must  be  exercised 
to  avoid  compromising  the  phase  and,  there- 
fore, the  coherence  of  the  radial  ion  from  the 
separate  sections  (sec  S,  Kaplan  &  E.  Bauer, 
"The  Controlled  Current  Distribution  Anten- 
na," ARRL  Antenna  Compendium,  Vol.  2T 
pp.  132-135). 

This  project  uses  a  different  approach. 
Here  we  insert  series  self-resonant  sections 
into  a  resonant  dipole  antenna.  This  results 
In  a  coherent  (in-phase)  radiator  for  75  me- 
ters, having  extended  length  with  a  corre- 
sponding increase  of  gain  and  aperture.  A 
simple  empirical  method  is  given  to  accom- 
plish this  without  complicated  computations. 
In  the  past  such  an  arrangement  has  been  re- 
ferred to  by  the  acronym  CCD:  Controlled 
Current  Distribution.  However,  that 
acronym  is  now  almost  universally  accepted 
to  mean  Charge-Coupled  Device.  Thus,  I 
prefer  to  use  the  less  confusing  term  "DCR": 
Divided  Coherent  Radiator. 

The  Divided  Coherent  Radiator  Concept 

If  we  consider  a  short  length  of  wire  car- 
rying  RF  current,  it  has  an  inductance  which 
can  be  readily  calculated  If  the  current  is  to 
be  essentially  constant  along  the  wire,  its 
length  must  be  a  small  fraction  of  a  wave- 
length— for  example,  a  fiftieth  of  a  wave- 
length. For  a  chosen  frequency  the  value  of 
series  capacitance  required  for  resonance 
can  then  be  calculated.  At  this  frequency  ihe 
tuned  circuit  is,  of  course,  non-reactive;  that 
is,  essentially,  it  acts  like  an  element  of  pure 
radiation  resistance.  If  we  place  several  of 
these  tuned  sections  in  series,  as  in  Figure  1, 
their  currents  wilt  be  in-phase  and  the  result* 
ing  radiation  wit  I  be  coherent,  i.e.  mutually 
reinforcing.  Note  that  we  are  placing  the 
DCR  elements  of  pure  radiation  resistance  in 
the  center  of  a  dipole  which  is  then  trimmed 
for  resonance,  rather  than  demanding  that 
the  entire  multi-tuned  structure  be  self-reso- 
nant. 

The  RASER  Configurations— 
End-Fed  and  Center-Fed 

this  antenna  is  called  a  RASER  because 

of  its  broad  functional  commonality  with  the 
LASER — both  utilize  multiple  coherent  ra- 
diating elements  to  achieve  gain.  Two  RAS- 
ER configurations  were  developed  in  re* 
spouse  to  needs  generated  by  different  site 
restrictions.  The  first*  for  end- feed,  is  de- 
rived from  the  RFD  design  ("RFD-1  and 
RFD-2:  Resonant  Feed-Line  Dipoles,**  by  J, 
Taylor,  QST,  August  1991,  pp.  24-27).  A 
second  configuration,  for  center- feed,  is  re- 
viewed briefly.  Both  use  coaxial  fcedline. 
Neither  design  requires  an  antenna  tuner  and 
each  provides  an  excellent  impedance  match 
with  adequate  bandwidth  for  normal  ama- 
teur use*  Figure  2  shows  the  final  dimen- 
sions of  the  end-fed  RASER  and  Figure  3 
shows  the  center-fed  arrangement.  Of 
course,  the  heights  above  ground  may  vary 
for  other  locations. 

Increasing  the  Aperture 

Figure  4  is  a  diagram  of  the  basic  RFD-1 


antenna  system  (shown  in  QST,  August 
1991,  pp,  24-27,  ref.  above).  Here  I  have  la- 
beled the  input  branch  of  the  dipole  radiator 
the  'injector"  and  the  output  branch  the 
'Terminator."  To  develop  this  antenna,  1  first 
resonated  the  RFD-t  in  the  normal  fashion, 
then  introduced  as  many  DCR  sections  as 
desired  between  the  injector  and  the  termi- 
nator, Since  the  RFD-1  is  a  resonant  dipole 
antenna  it  continues  to  function  as  such  even 
after  the  essentially  non-reacEive  DCR  sec* 
tions  are  inserted,  but  with  increased  aper- 
ture and  gain.  [Ed,  Note:  Due  to  the  sinu- 
soidal distribution  of  current  in  the  dipole, 
the  principal  radiation  will  he  from  near  its 
center.  For  example,  the  distance  between 
the  6  dB  power  points  (current  112  the  maxi- 
mum  value)  will  be  TJSfor  75  meters,  about 
80  feet.  This  is  a  measure  of  the  aperture 
over  which  the  radiated  wavefront  is  ap- 
proximately plane.  Thus,  if  we  can  add  a 
DCR  effectively  equal  to  this  length  we  will 
have  doubled  the  aperture  of  the  antenna.} 
Residual  mutual  inductive  and  capacitive  ef- 
fects within  the  radiating  system  are  com- 
pensated for  by  shortening  both  the  DCR 
sections  and  the  terminator.  Simple  coupler 
units  (see  Figures  5  &  10)  assures  accurate 
impedance  matching  at  the  desired  resonant 
frequency. 

Determination  of  DCR  Design  Parameters 

The  optimum  lengths  of  the  tuned  sec- 
tions of  the  DCR  were  determined  by  first 
calculating  the  inductance  of  a  A/50  length, 
then  calculating  the  capacitance  required  for 
resonance  (see  F-  Terman's,  Radio  Engi- 
neer's Handbook*  First  Edition,  p,  48ff\>* 
These  simple  calculations  do  not  lake  into 
account  mutual  inductance  and  capacitance 
among  the  adjacent  sections  of  the  DCR. 
These  effects  were  conveniently  compensat- 
ed for  experimentally.  The  resulting  parame- 
ters are  shown  in  Table  1.  Values  for  other 
frequencies  can  be  scaled  from  these  values. 

These  values  are  of  key  importance  in  the 
scaling  of  future  RASER  antennas  for  other 
frequencies.  During  the  development  of  the 
design,  I  used,  successively,  DCRs  having 
segments  of  several  different  numbers  of 
sections  which  were  mechanically  separable 
by  coaxial  connectors.  This  was  to  derive 
and  confirm  the  parameters  of  coupling  and 
the  optimum  lengths  of  the  sections  and  of 
the  terminator  as  described  above.  However, 
now  that  the  parameters  have  been  deter- 
mined, these  tests  need  not  be  repeated  in 
the  future.  I  decided  on  a  20-section  RASER 
because  my  lot  is  only  about  220  feet  from 
front  to  back.  However,  you  can  use  more  or 
fewer  sections,  depending  on  site  dimen- 
sions— only  the  terminator  dimensions  and 
the  coupler  constants  need  be  appropriately 
readjusted  (see  Table  1 )  to  compensate.  Al- 
ternatively, the  RASER  can  be  bent  around 
the  site,  but  with  a  less  predictable  pattern. 
Nevertheless,  the  increased  aperture  will  still 
be  beneficial,  as  will  the  other  advantages 
cited  by  Kaplan  and  Bauer,  including:  im- 
proved directivity,  reduced  end  effects  and 
attendant  losses,  improved  flexibility  of 
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Figure  4.  Resonant  feedli tie  dipole  for  3.954 
MHz 
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Figure  5.  Coupler  unit  schematic  (end -fed). 


Figure  6.  Coupler  unit  wiring  diagram  (end- 
fed). 
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Figure  7*  Capacitor  assemblies  in  the  DCR, 
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Figure  8.  Capacitor/connector  at  the  termi- 
nator end  of  the  DCR. 

scaling  its  length,  broadband  characteristics, 

and  better  operation  close  to  the  earth, 

Coupling  to  the  RASER 

The  addition  of  the  DCR  to  the  RFD- 1  an- 
tenna increases  the  input  impedance  from 
the  50  ohm  resistive  value.  This  is  because 
of  the  added  radiation  resistance  and  also 
because  of  any  residual  mutual  reactance  in- 
troduced. Several  approaches  were  consid- 
ered but  the  simplest  and  most  satisfactory 
involved  the  use  of  a  powdered  iron  toroidal 
autotrans former  with  a  selected,  fixed,  series 
capacitor  at  its  input,  as  shown  in  Figure  5. 
The  bifilar  transformer  serves,  primarily,  to 
match  the  impedance  to  that  of  the  line;  the 
capacitor  tunes  out  residual  series  indue* 
tance.  This  simple,  compact  coupler  circuit, 
housed  in  a  convenient  plastic  housing,  (see 
the  Parts  List)  enables  a  precise  1:1  SWR. 

Referring  to  the  Parts  List,  the  recom- 
mended feedlinc  is  RG-8/M  (Minifoam) 
having  a  total  length  of  143':  (-59*  Injector  + 
-22'  T-Choke  +  -62*  A/4  Lead-in).  The  mini- 
foam  is  chosen  for  its  light  weight  and  the 
62'  (-A./4)  lead-in  provides  a  measure  of 
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added  isolation.  For  convenience,  I  have 
used  coaxial  connectors  at  strategic  spots. 
Two  SO- 239s  arc  mounted  in  the  two  ends 

of  the  coupler  box  which  contains  the  auU> 
transformer  and  the  fixed  capacitor(s),  C,  as 
shown  in  Figures  5  and  6.  Final  adjustments 
are  described  below.  The  T-chokc  is  wound 
on  a  plastic  spool.  The  spools  which  I  used 
were  the  red  plastic  items  which  wire  suppli- 
ers have.  The  winding  channel  is  6"  diame- 
ter x  2-1/4"  wide.  The  T-choke  comprises 
seven  turns  close-wound  with  six  turns 
wound  back  in  a  second  layer  so  that  turn 
#13  is  adjacent  to  turn  #1.  This  coil  is  ad- 
justed using  a  noise  bridge  or  an  SWR 
bridge.  A  supporting  rope  is  tied  around  the 
spool  and  the  T-choke  is  raised  for  final  ad- 
justment of  the  RFD- 1 . 

Fabrication  of  the  DCR  Sections 

The  DCR  sections  were  designed  for 

strength,  lightness  of  weight  and  low  wind 
resistance.  Cut  20  lengths  of  the  antenna 
wire  lo  ST  each.  The  750  pF  capacitors  are 
each  contained  in  1/2"  long  rings  cut  from 
the  PVC  tubular  conduit.  The  rings  can  be 
neatly  cut  using  a  rotary  copper  tubing  cut- 
ler. I  did  it  best  by  supporting  the  conduit  in- 
ternally using  a  plastic  fitting  (available  at 
the  plumbing  distributor)  slipped  inside.  The 
cutler  was  clamped  in  a  bench  vice  and  the 
tubing  was  rotated  to  produce  a  clean  cut. 
{The  DCRs  should  be  tested  in  the  system 
before  the  potting  compound  is  applied.) 
The  capacitor  assemblies  arc  shown  in 
Figures  7  and  8.  The  leads  of  the  capacitor 
and  the  stranded  wire  are  bent  for  stress 
relief.  An  excess  of  solder  is  used  here  to 
reinforce  these  joints  as  there  can  be  con- 
siderable torsion  during  high  winds.  The  ter- 
minator was  initially  measured  to  be  59+  2- 
1/4"  long  after  allowance  for  the  end  insula- 
tor which  is,  conveniently,  one  of  the  1/2" 
long  rings  of  conduit.  This  terminator  length 
was  used  for  initial  adjustments  of  the  T- 
choke  in  the  RFD-1,  After  these  adjust- 
ments, the  terminator  length  was  reduced  to 
the  final  value  of  43-1/2"  (for  the  20-seciion 
RASER), 

Construction  of  the  Supporting  Mast 

As  with  any  low  frequency  antenna  sys- 
tem, ail  parts  of  the  RASER  should  be 
mounted  as  high  as  possible  above  ground. 
At  W20ZH  I  have,  for  a  number  of  years, 
used  a  2-element  phased  array  (sec  J.  Taylor, 
"An  80m  Phased  Array,"  73  Magazine, 
March  1975,  pp.  52-54,  56)  with  the  mani- 
fest advantages  of  switchable  directivity,  1 
now  use  I  wo  20-section  RASERs  in  such  an 
array.  The  arrangement  shown  in  Figure  9 
has  proved  to  be  quite  practical  for  the  two 
masts  supporting  the  RASER  elements.  The 
4"  diameter  aluminum  pipe  is  light,  easily 
erected,  and  it  is  sufficiently  rigid  to  permit 
minima)  guying.  The  pivoted  cord-reel  at  the 
lop  acts  like  a  huge  pulley  so  that  rope, 
knots,  clamps,  insulators,  etc.  can  be  easily 
pulled  over  the  top  with  no  trouble — a  great 
advantage  both  for  installation  and  experi- 
mentation. 
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Mast  Assembly 


Figure  9.  Mast  assembly. 
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Coupler  Unit  Schematic  (center-ted) 


Figure  10,  Coupler  unit  schematic  (center-fed). 


Resonating  the  RFD-1 

The  RFD- 1  was  assembled  as  in  Figure  4 
and  adjusted  for  50  ohms  input  resistance  as 

mentioned  above  (without  the  DCR  and  cou- 
pler). After  the  T-choke  has  been  adjusted, 
the  coil  is  taped  in  place  so  that  the  windings 
won't  shift.  We  are  now  ready  to  adjust  the 
complete  RASER. 

Adjusting  the  Coupler 

The  capacitance  and  the  position  of  the 
tap  in  the  coupler  are  determined  after  (he 
length  of  the  terminator  has  been  reduced, 
from  Table  1 ,  as  appropriate  for  the  number 
of  sections  chosen  for  the  DCR*  First,  the 
tap  and  Ihe  silver-mica  capacitors  can  be 
clipped  in  place  and  the  antenna  raised  to  its 
normal  height  before  measuring  the  input 
impedance,  for  example,  using  a  noise 
bridge.  From  my  experience,  it  should  not 
be  necessary  to  compromise  on  these  val- 
ues— a  precise  1:1  SWR  should  be  attain- 
able. For  the  two  20-section  end-fed 
RASERS  constructed  the  laps  turned  out  to 
be  at  24  turns  and  28  turns  and  the  capaci- 
tance 465  pF  and  487  pF  respectively.  Thus, 
the  mean  values  of  26  turns  and  about  476 
pF  should  be  a  good  starting  point  for  a  spe- 


cific installation  of  a  20-section  RASER. 
For  another  number  of  sections  in  the  DCR 
the  terminator  will  be  changed  appropriately 
from  the  initial  value  from  Table  I.  The 
proper  tap  and  capacitor  are  then  determined 
experimentally,  I  found  a  variable  capacitor 
or  decade  box  to  be  quite  valuable  for  such 
preliminary  measurements,  which  were  first 
made  with  the  coupler  box  at  siepladder 
height 

Results 

One  question  which  occurs  for  any  anten- 
na is:  What  is  the  SWR  as  a  function  of  fre- 
quency? 1  measured  the  SWR  for  two  20-el- 
cment  RASER  systems  using  a  Heath  SWR 
bridge  at  the  input  to  the  two-wavclength- 
long  feedlinc  used  For  each,  the  measured 
value  was  1:1  from  3.900  to  4,000  MHz. 
The  value  was  less  than  1.1:1  from  3.850  to 
4.050  and  under  1 .5: 1  from  3.750  to  4.200 
MHz.  Thus,  the  system  has  a  relatively 
broad  passband.  One  other  experiment  was 
done  to  confirm  the  proper  operation  of  the 
DCR,  A  10- section  RASER  was  erected  at 
siepladder  height  and  ihe  RF  current  in  the 
DCR  sections  and  in  the  adjacent  injector 
and  the  terminator  were  checked,  using  an 
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MFJ  2400  Baud  Modem 

MFJ-2400,  $89,95.  Plugs  into  MFJ  TNCs, 
MFJ-1278  and  TNC -2s,  Can  be  installed  in  other 
TNCv 


by  plugging  it  in  and  making  a  few  simple  connections 
—  there's  no  PC  board  trace  cutting  or  complicated 
internal  wiring  like  other  brands. 

KISS  interface  and  MFJ  Host  Mode 

You  get  a  KISS  interface  that  lets  you  run  TCP/IP 
and  M  YSYS  and  MFJ's  Host  Mode  that  makes  it  easy 
to  write  efficient  application  programs. 

MFJ  AnU*Collision,M  Technology 
Vbu    set    MFJ's   Ami-Collision™   technology 
(Prioritized  Acknowledgement)  that  prevents  packet 
collisions  to  improve  performance  on  busv  channels. 

NEW  I'seful  Commands 
\txi  get  METs  MRLTER  and  MNONAX25  con> 
mands  that  makes  reading  text  much  e;isier  by  suppress- 
ing graphics  and  coniml  charade rs  and  non-ASCII  packets 
from  leaver  Three  switches  and  network  nodes, 

\bu  get  TXUIFRAM  command  that  prevents  dump- 
ing unseni  packets  over-the-air  if  the  link  tails, 

\bu  tset  BL  Dl  JST  and  LCALLS  commands  that  let 
>ou  decide  who  can  awmect  io  or  dkipeat  through  wu. 

Plus  more  -  .  . 
toti  also  get  32K  RAM,  \C  sockets  for  easy  service. 
true  DCD  for  HK  256K  ROM.  speaker  jack,  lithium  batr 
lery  backup,  RS-232  and  TTL  serial  ports,  radio  cable 
(you  have  io  add  a  connector  for  your  particular  radio), 
Fast- Start™  Manual  plus  much  more.  Use  12  VDC  or 
110  VAC.  Measures  9-1/2  X  1-1/2  X  7-1/2  inches. 

One  Year  Unconditional  Guarantee 
Hju  get  MFTs  fatuous  No  Matter  What™  one  year 

wuvvKtititmat  guarantee- 
That  means  MT7  will  repair  or  replace  vour  MB-HDB 

(af  our  option)  no  matter  what  for  a  full  year. 

Enjoy  Racket  for  a  long,  long  time 
If  w*t  want  a  packet  TNC  that'll  u,ork  24  hours  a  uay 
without  (allure  —  one  that  ha>  moie  features  than  anv 


*s  *o 


DieMDF3-1272B    SO>195 

s  the  most  popular  lJ*F 

rNC^multiirirxfe  accessory 

ji  ham  radio!  Why?  Because 

ittu  can  switch  between 

your  microphone  and  packet  TNC  or  mukimode  by  pushing  a  button. 

\bu  won't  have  to  unplug  your  microphone  and  plug  in  your  TNC  everytime 
/ou  want  to  work  packet  or  other  digital  modes. 

Just  olujj;  the  pre-wired  cables  into  your  ri^'s  microphone  connector  ;uid 


into  your  TNC  and  you're  ready  to  go  -  no  more  hunting  for  hard-to-find 
connectors  and  wiring  up  complicated  cables. 

Wirks  with  HF,  VHF  and  UHF  radios  with  8  pin  mic  connectors- 
including  Kenwood,  1COM,  Yaesu,  Alinco  and  others, 

Plug-in  jumpers  let  you  uuickJy  set-up  for  virtually  any  radio.  Factory 
set  for  Kenwood  and  Alinco.  Includes  easy  to  follow  instructions.  Has  audio-in 
and  speaker  jacks.  3-!A  x  l-!i  x4  inches. 

MFJ-1272B,  S34.9S,  for  MFJ  TNC/muHimodes  and  TAPR  TNC-2  clones. 
MFJ-1272RX,  S39S5,  wired  with  connector  for  PK  232. 
MFJ4272B\;  $39.95,  wired  with  connector  for  KAM,  VHF  Fort 
MFJ-1272BVH,  $3955,  wired  with  connector  for  KAM,  HF  Port. 
JVIFJ-1272BZ,  $39.95,  wired  with  connector  for  PK-SH. 


Pre-wired  Radio-to-TNC  cables  .  .  •  $1495  each 

\en  pn -Hired  cables  instantly  connect  your  ME}  or  other  TNC/muM-mode  to  almost 
my  rudio  for  only  .  .  .  SM95  each! 

Sdect  cable  that  matches  kw  radio  tt  your  TNC  from  the  chan  below 


Al  MFJ 

FKrlXF* 

PK4S™ 

KA\f^J 

lCOfIl/\3tt5U  HXs 

MFJ-5024 

MH-5024X 

MFj-50247 

MH-5024y 

KtnvHXJd  His 

MH-5026 

MI-^5Q26X 

MH5026Z 

KfH-5026Y 

ttcsu 

8  piii  hhJwjs 

MH-5080 

MFP-5O80X 

MB*50ft(E 

^^B-,S0«(^T^ 
MB-50WH4 

loom 

H  pii>  radios 

MI^5084 

MR-50K4X 

hm-5tm/ 

MFF-fJOMY* 
MFJ-50S4VH* 

Kcnwmd'Afncn 
8  pn  radkis 

MFJ-5086 

MFI-5uHf»X 

MFJ-5086Z 

Cables  with  Pre-Wired  Radio  Specific  Connectors 

(no  connectt>r  on  TNC  end  of  cable) 
MFJ-5082,  $9*95,  cable  with  8-pin  microphone  corinectpr 
MFJ-5224,  $9%  cable  for  JoomA^su  handhelds 
MFJ-5224  $9^5,  cable  Ibr  Kenwood  handheld** 
\ffJ-5268,  $7S5,  cable  wijh  S  pin  moduLar  telephone  plug  I^Vaesu  FT-24a)H) 


D 


S 


%\     * 


dxs  m  n -tote  ICW2A         2  ibes  not  ndufe  2S»         3  &**  ml  mchkk  ISA  &  25SA       4  V  mnkls 
oatxt  VHF  port  <t'  KASi    VH  modefe  cxvnxi  HF  pcii  d  kAM 
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Nearest  Dealer/Orders:  800-647-1800 

Technical  Help:  80a*f7TECH(8324) 
*  t  year  unconditional  guarantee  *  30  day  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  *  Free  catalog 

MFJ  KNTTCRPRISES,  BMC 

Box  4M4,  Miss,  Stafc.  MS  OTif>2 

(601>  323  58^9;  TELEX:  53  4**) 

E4X:  <««>  323-6551;  Aid  Sfis  n. 

making  quality  affordable 

Prwxs  rt  specfcAms  ajpcl  to  crtnqg      19SCT  NtFl  £i*t|wt«v  ht 


larantee  (less  s/n)  or 

m 


Table  1  Baser  Parameters— Calcinated  and  Empirical 


Assumed  frequency: 3954  MHz 

Initial  lengins  of  RFD-1  injector  and  terminator  5ff  2 1/4* 

Wavelength:  24ff 

1/50  wavelength:  -5' 

Capacitance  lor  resonance:  -750  pF 

Calculated  setl-inductance:  2.15  nH 

Empirically  determined  opliirium  values: 
DCR  Length:  57"  per  section 
Reduction  of  terminator  per  OCR  section  added:  9.425" 
Calculated  terminate/  length  tor  20scction  RASER:  43-1  tZ 


RASEfl  Parts  List  (For  convenience,  optional  suppliers  are  indicated) 

7  x  #22,  stranded,  copper-clad  (W1JC) 

R6*6  (minrloam)  (Radio  Shack) 

4#x2*7;i6"x  M/16' (Radio  Shack) 

SO  pF  to  500  pF   (Feliks  Electronics.  5400  Ella  St,  Philadelphia  PA  19120) 

750  pF  (Fertiks) 

1  *1/2"  o.d.  (MPT  db4PVCH20  at  plumbing  distributor} 

Foam  epoxy  potting  compound  for  electronic  assemblies        (Spray-can  instating  loam  tar  plumbing  seaJing  should  work,) 
#1  Type  T-200-2  powdemd  iron  core  [ Amidon  Associates  1 2033  Otsego  St . ,  N.  Hollywood  CA  91 607) 

10"  Parallel  bell  wire  2  x  #20  in  plastic  sheath     (Servistar  Hardware  Store) 

4  Type  SO-239  coaxial  sockets     (Radio  Shack) 


EOT 

Antenna  wire 

143* 

Coaxtal  cable 

1 

Plastic  box 

Assorted 

Silver-mica  capacitors 

20 

Silver  mica  capacitors 

#5P 

Thin-walled  PVC  conduit 

The  Quantum  Ham  Battery  M  may 
be  the  last  rechargeable  battery 
you'll  purchase.  Its  12  volt  2.1  amp 
hour  capacity  packs  up  to  six  times 
the  power  ot  H-T  nicad  packs. 

A  simple  coiled  cord  connects 
Quantum's  power  to  your  H-T  If 
you  buy  another  H-T  just  get 
another  cord  —  without  the 
additional  cost  of  new  batteries 
and  chargers.  The  Ham  Battery 
will  power  all  sorts  of  12  volt  gear 
—  past,  present  and  future, 

Youil  always  know 
how  much  power 
remains.  The  battery's 


THEQU 


status  is  continuously  monitored 
by  a  unique  LE.D,  display  Its 
sealed  lead  cells  maintain  charge 
for  months  and  recharge  reliably 
to  100%  capacity  without  the 
"memory"  effect  of  nicads. 

You'll  have  the  power  you  need 
when  you  need  it — for  emergencies, 
events,  field  day,  camping,  boating, 
camcorders,  cellular  phones.*. 
even  two  at  once  with  dual  outputs. 
Discover  what  so  many  other 
hams  have  already 
discovered:  the  ultimate 
solution  for  long  lasting 
H-T  power. 


M  HAM  BATTERY 


TM 


Call  1-800-989-0505  for  ordering  (9  to  5  EST) 

Call  or  write  for  information  or  a  brochure  (516)  222-0611 


MADE  IN  USA  *  DEALERS  INVITED 


Quantum  Instruments  Inc ..  1075  Stewart  Ave..  Garden  City,  NY  11530 


MFJ  H-Field  probe.  The  meter  measured  es- 
sentially the  same  reading  throughout,  indi- 
cating the  desired  constant-current  operation 
of  the  DCR  sections. 

The  RASER  system  produces  a  readily 
discernible  gain  over  a  non-enhanced  dipole. 
Two  RASERs  used  in  a  switchable  phased- 
array  (see  J.  Taylor,  *4An  80m  Phased 
Array,"  referenced  above)  gave  front-to- 
back  ratios  as  high  as  35  decibels.  The  direc- 
tivity of  each  RASER  is  quite  pronounced. 
Reported  signal  strengths  are  outstanding 
with  output  power  of  100  watts  or  less. 
Stations  in  the  preferred  E-W  direction  are 
worked  with  uniform  superiority,  where- 
as those  in  the  N-S  direction  arc  seldom 
worked — there  is  no  free  lunch!  The  RAS- 
ER phased  array  has  been  in  operation  at 
W20ZH  for  a  year  now  and  it  has  shown 
clear  improvement  over  the  dipole-based 
array  previously  used. 

Addendum:  The  Center-Fed  RASER 
(A  Double-Edged  RASER) 

The  RASER  described,  shown  in  Figure 
2t  is  most  suitable  for  sites  which  favor  an 
end- fed  antenna*  For  sites  which  favor 
center- feed,  the  version  shown  in  Figure  3 
was  constructed  using  the  principles  already 
developed.  Briefly,  it  was  only  necessary 
to  split  the  20-section  DCR  into  two  equal 
parts  and  connect  a  coaxial  feedline  into 
a  coupler  unit  at  this  point.  The  injector 
of  the  RASER  was  replaced  by  a  second  ter- 
minator. Each  of  the  two  terminators  is  51" 
4,f.  The  diagramsy  Figures  3  and  10,  indi- 
cate the  changes  in  geometry  and  coupler 
constants.  The  center-fed  RASER  is  current- 
ly in  daily  use  in  the  phased-array  at 
W20ZH,  with  results  which  are  essentially 
the  same  as  those  experienced  for  the  end- 
fed  RASER, 

Conclusion 

This  development  project  was  initiated 
to  satisfy  the  need  for  an  end-fed  dipole 
antenna  system  having  enhanced  gain  while 
retaining  the  efficiency  and  simplicity  of 
feed  which  is  characteristic  of  the  RFD 
approach,  The  RASER  system  described 
above  provides  the  desired  enhancement.  It 
offers  an  excellent  match  to  the  transceiver, 
without  a  separate  antenna  tuner,  and  with- 
out a  dangling  feedline  to  contend  with.  The 
concept  is  applicable  to  other  bands  and, 
because  of  its  broadband  characteristics, 
all-band  operation,  using  an  external  tuner, 
should  be  possible.  For  locations  where 
center  feed  is  desired,  suitable  changes 
in  design  values  were  developed  and 
tested. 
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B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONICS 


SALES 


SERVICE 


ORDERS 
IN-STATE 
ERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


23040  Schoenherr,  Warren,  Ml  48089  terms: 

OPEN  MON-FR1 10-6,  SAT  10-4,  SUN  CLOSED   McesDo Not  Include Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Notice 

Most  Orders  Shipped  The  Same  Day 

COD's  Welcome  {$4.00  >  shipping) 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


C 


\*% 


KENWOOD 


ICOM 


■y^BBBBBh^kKA*_a 


KENWOOD 


ICOM 


NT'S 
MOO  EL 
7W-235A 

7H-28A 
TH4M 

th-t*a 


DESCRIPTION 

?M  5W  SCAMNG  DF- 

2MMW  MICRO  40ME 

ncM?4WWacno 

araoMKi  DUALS 


UST 

Butt 


41**5 


ours 

CALL 
CALL 
CALL 


sTwiUMF 


MODEL 

TMJa'A 
TftWSlA 

TM-44tA 
TM'74  t  A 

TH*i1A 
TS-79QA 


HFEQUHCNT 


2U45WPAQQMIC 
220MHZ  HW  PROS  W*C 
44DMHZ:  ZbW  FHOO  *rHC 

:  v.'r:;cu;  ■  i  FieAMDEI  i 
2M  2SW  AL  L-MOOF 

ziw/ocw  satellite 


MtT 
499  95 

«BKle 

a79.H 
64&.G5 
Big  95 
199B95 


CALL 
CALL 
CALL 

CALL 
CALL 


TS-taoS 
TS«C5 
TC490S 

IBMBlpBU 
ITT  won 
TSnasoAT 

rs-gsasOK 


t^COHPOCNCOV 
trmt  CO***  OEM  COv 
kf  deluxe  oomp 
mfdeicowtumr 
hf^zvdeldos 
hf  12v  del  t\imh 

HF  THE  D*  MACMrNEj 


13445 

109995 
■  ■??=  .-i 

JJ*V95 


CALL 
CALL 
CML1 
CALL 
CALL 
CALL 
OLL 


HI'S 

C4BAT 

C20AT 
C^SAT 


•>*4AT 


DESCRIPTION 
?M  5 W  MHUBJM  LTTMF 
7M  3W  iHMEV  DTW 
2M24WDELIH210 
2W5C4J4TCH  rt7 

iumtd*  del  < 


LET 

109  >:■ 

429  QO 

OB  00 

100 


4C-*SRA 
IC-tQAT 
IC-W2A 

MOM.!  VHFAJHF 

HpOEL 

IC-Z2BA 

ICJ2BH 
►C-3720A 
C-3290H 
-C441Q 


nCMZ^WMjCRO 
74CM0CAN^fl  Ht 
7QCM  JWiiMEMDTUr 
2U  70CM  DUAL  MICRO 

DESCRIPTION 

ZMFM   ?5>W?0MEM 
ZMFM   4!>WMMEM 
2MJ70CM25W4&MEM. 
TWTOCV  *SW  4DUEM 
2M/7DCU4SW0E]_ 


oymi 

CALL 
GALL 
CALL 
GALL 
CALL 
CAUL 
CULL 
Cau. 
cal 

CALL 


KTfl 

MODEL 

FT-UIE 

R-Bli 

FTJIO 

FT79J 

-'-*■* 

FT-9IS 

rr  ji?Br+ 

MOWLE  VHP dJHf 


YAESU 


OEtCrWTlON  1 1ST 

a*  2-5 W  &DMf  M  C  T  CSS  M»  DO 

toCUZ-SW^OMEM  405  00 

B»«WWITI«DTUSPAGMG  MfQC 

M0*a>ta-4a¥WlTFi^TllSPAQ«Q      KM-QO 

J«f*HT   tXCfl  401  fX 

MgMvWHTTUCH  *»oo 

sow  fu  compact  mobb_£  +oaw 


oyns 

CALL 
CALL 
CAU 
CAU 
CALL 

cau. 

CALL 
CALL 


U9T 

OUR5I 

4*9.00 

CALL 

479.00 

CALL 

ffian 

CALL 

tmm 

CALL 

TM 

CALL 

FT2S0«li 

FT«onn 

FT^738fl 

FT-5200 

FT4a» 

I  1  i'^DCH 

FT.790WB 


LBT 


x>n* 

C-ftlA 

C-7M 
IC-70T 


WE  STOCK  A  FULL  LINE  OP  ACCESSORIES 
FOR  THE  KENWOOD  LINES,  CALL  FOR  OUR  DISCOUNTED  PRlCi-Si 

IJOO-TAU-KAMM 


^COMPACT  GEN  COV 
l#WCOMJ>GEMCO¥ 
MF  DELUXE  COMPACT 

t#  ijvoABtnrCFi 

NF  DELUXE  TNfl^S 
MFDX  EI*S  DELIGHT 


Ht?00 
1T4900 
10»00 
3149  00 
614900 


CALL 
CAU 
CALL 
CALL 

CALL 
CALL 


I  ,  ■•'. 


WE  STOCK  A  FULL  LINE  OF  ACCESSORIES 
THE  ICOM  LINES,  CALL  FOfl  QUA  DISCOUNTED  PfllCESl 
1^00-THU.HAMM 


DAIWA 


rr-747Sx 

FTTSJQJtl 

FT-WTGi 
FT  4Q 
FT  tOOOfl 
FT.1DQ0D 
FT-S90AT 


OESCBIPTIOW 

2MZ5W  ALL-MOOE 
BM  IOW  ALL-MOOE 
2M/70CrKS1VM.?SAf 
2r*70CMOUALHANlJ 
r'DCM.'lS  DUAL  BAND 
?M  btWv.LCDCTCSS 
70CM  ?5W  ALL  -MODE 


OESCHPTrOh 

NF 


r^COMFOEHCOV 

HraoanrTBCTUMfl 

hFUvDElTTjUR- 
HF  BASC  VEflSMX 
HFOSLCATCHEHrt 

HFP€LMCrfiJLJ=DOS 


UST 
fl  10.00 

r-bsoo 
lazzoo 

740  00 

MB  00 

41*00 

fliioo 


l«t 

MiBOO 

Z3H00 
SMOO 


t«9  00 


CAU 
CALL 
CALL 
CAL  I 
CALL 
CALL 

:•*■: . 


cum 

CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 


Wt  5FOCK  AfULL  LIP*  OF  ACCESSORIES 
FOR  THF  YA££U  UNES  CALL  FOR  OLJR  OISCOUNTED 
PRICES.!     1  ■  BOO  ■  TRU  -  HAMW 

KANTRONICS 


ADVANCED  ELECTRONIC  APPLICATIONS 


MODEL 
ISOUXJP 
ISOPOLE.144 
MM-3 

pc»-8fl 

PK-S32MBX 


DESCRIPTION  LBT 

i!4>3QMH7  HF  ANTENNA  *W,00 

2M  BABE  VERTICAL  59.QQ 

TRAlNERrUfVL-R  1OT.QQ 

IOMCDMP  Pl.Ufl-INaRD  170.00 

ALL-MODE  flTTY,  CW  371 00 

PACKET  TMC30&  1200  BAND  13B.O0 


OLWS 
CALL 

CAU 

CALL 

CALL 

CAU 

CALL 


ft 


MODEL 
flr.1-3r.iVI 
Ry-SiUV 
R3-13A 

rs-i?m 
RS-1ZS 


R^ZOG 

R$-35i 
RS-36M 
RS4QA 
RS-flOM 

P4S-7A 

vs-jov 
V  S-36M 
VS-iOH 


ASTRON  CORP. 

DESCRIPTION  UST 

POWBU  P  l  B '  RACK  2&.  35AC  31  n  .05 

POWSLIPlS'HACK3S,50AC  35*95 

P0WSUP12V,9AC0NT12SUR  7B9S 

12V.  a  c  taS  w  MEtftS  ■■  D*  3; 

POwSyPi2v;5l0CSPKR  «?as 

P0HT9UP1JV  16  COM  20  SUB  121  95 

'  12V  ISC  2QS  H  MET  144 AS 

1 1»  1&  20C  SPICH  130,95 

POWSUPIJV  2SCON3SSLR  19T95 

POW5UF12V  35C  J5SWMTR  ZO*3E 

pottsuriavjB.coM  so  sun  29595 

POW&UP  1 2V .  UC  SOS  W  ME  f  3*436 

POWQUP 12V  SA  CON  7A  SUR  -  ■ 

loA.ZOCMTFivOL'CuRCON  1/0.95 

pqwsup  1 2V25C 355 me  r  va  ?:iass 

POWSUP1B^3SC50SMETWA  330,95 


CM'iOi 

CM103 

CN4IQM 

CH40DM 

CN4«5 

CN6» 

NftSBOA 

rv-iuiCA 

NSS53BM 

M99B35N 


METER  i  l-tSjMHE  MN  SA 
14H-425  MKt  SWHrFWrl  METER 

JJlKMHrSWnVPWfltfTB 
14d   4M  MHZ  SWfWWfl  MTPJ 
MLH  n  IJCJ.450MHJ  ry/SW 
METER  1  #-60  M  Hi  ZOQ/ftW 
METER  1  tf-iEfl  MHi  3DrJHW 
METER  i  B-iSDMH/JnW 
SWH  UETEA  BA$E  UNIT 
METEmS0-S2S  MKr  30OW 


-DC'iX 
tOS95 

flsoe 

as  ■>: 
M  50 

Ba.oa 
159  50 
195  00 
177.B7 
ifl?95 


:a_. 
S«U 

CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 


DATAFMOJMEEn 
KAU 

KPCJ 
W»CJ400 
•  PC  - 


DEScrvmi  ubt 

TNC  SOFTWARE  19*! 

OMI I  ■  r^JOCETjFAX  twe 
SnrtanfiAuQ  packet  tmc 

»3Qf120W34(»  11C  779  00 

OVAL  POFT  VhF  PACKET  TMC  27*00 


OURS 
CALL 

CALL 

DMJ 

CALL 
CALL 


OURS 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

em 

CALL 
CALL 
CALL 
CALL 
CALL 


MODEL 

A'1S, 

UWS 
A49 
APS 
AR-iO 

Ajvm 


AH3 
AV5 


cushcraft 

con  pouation 

DESCniPTIDN 

AN"  HF-  iW15,'ZOM3EL8TA! 

Afil  HF  T2X17M.  3  El,  BOfi-,  SfA* 

ANT  HFTWBAtfOFR  lOnMfl 

AMI  HFBO-10  WAflC  VTATlCAL 

TEN  METER  RIMQO 

2UT70CM  BASE  VE3TTTCAL 

Z3DMH7  VERTICAL 

VMF2M  VERTICAL 

HF  &riSrrOM  VEHT1CAL 

AMT  Mf  BQ4tyaVl^iC  VERTICAL 

HE  »t  7il  5ii»i0  VERTICAL 

7. 10.  14. 1  A,  21, 2*.  SEW  VEPTICAL 


MODEL 
2-1  IT 

1-317 

Ma  • 

£70. 

?^W3 

>11Z 

>211 

>22 

>312 

4-110 

4-310 

L32 

RFC-2/TU 


ifexxeptr 


or  SCRIPT  ION 

1 44MHz  AMP  10W1N  i  TOWOUT 
I44MKI  AMP  TWIN  1 TOWOUT 
I44MH/ AMP  3WtN  30WUUT 

iiiin  ntf-Trrrm  iTxwoLT 

DUAL  3-30W  2UeS  nM*  *« 
PREA  3-3CW  ZMrV  TOW  443 


LIST 

aiaoo 

319  DO 
ISO 
27*09 


23900 


rOWWI  5WWOLT 

rawiKiiowout 

^?0Mr4J^  AMP  2W1N  ZOWOUT 
220WH*  30W1N  tJOWOUT 
4«MHz  AMP  iflWJN  100WOUT 
44QMHJ  AMP  30WIN  lOQWOLTT 
44fiyi \£  AUP  3WlN  ;S3WQUT 
OUALflAND  AMP  5WI-N  ZSWCHJT 


12900 
279  00 
Ml  00 
34100 
17100 


OURS 

CALL 
CALL 
-*. 
CALL 
CALL 
CALL 
CALL 
L*_. 
CALL 
CALL 
CALL 
CALL 
CAU 
CAU 
CAll 


DIAMOND  ANTENNA 


NR-77»* 
SA-TOO 

ix  +ooo 


fix-too 

SX-fiOO 

K-ZQOA 

K-30D 

X-500ATN) 

X400HNA 

X-50A 

•  m 


2MT7SCM  1^  Ofi  MO*  AMT 
JMfflOCM  35  5  39  MOB 
IOOM  I  frHS0M3QTLOr»W 
10O0M  lfi-ttiQr-*JOD 
200  M  1  S  ZGOMS^CbTDOW 
430Mi40-535M5r70l200W 
«0  M  1  0-GOji*>  IT^JDOW 
?M.'70CM  B.i  H  (WO  OR 
2IW70CM6.5»L1B 
2Mr70S3ni  7DB 
J1D  REPEATER  VER  K-500 
?1Ar7DCM5CN4^?rOB 
2MJ70CM  24'H  9  **  3  DB 


54  95 
54  95 

■«oo 

57*00 
1ft» 
t4500 
21  SOD 

15WB6 

iiaja 
■mil 

2S4th 

11995 


CAU 
GAIL 
CALL 
CAU 
CAU 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CAU 
CAU 


iWe  Now  Stock  Rohn  Tower  25  G  &  45  G 
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CO 
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DO 
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B&  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  *  HYGAIN  •  ICOM  •  KANTRONICS  • 


CIRCLE  162  ON  READER  SERVICE  CARD 


Today's  No-Tune 
Muhfband  Antenna 


#• 


Ni>  pruning  S(»  inning.  No  Lnobi  to  rwisL 

TNT  i*  No-Tune  on  60  ^w,  40,  3X  ]  7.  ]£,  Itt  TSTiC  i*  No-tniH:  on 

40.  20.  10.  Work  otbtr  bud*  »V  timer.  DX  &Giio  riic  w/  CnfMtt^ 


IjuclaAts  ss.>tatii-  n 
haJua  A  99  ft  RGSi 

Z?jf  modern  coax- fed 
.frtion  e$ 'riw  elastic 
aff-ctni*r  ft d  modem* 

T«h*xe  I36--S&$5  ffs! 

Antennas  We st 

3<»  500SIS.  Pm?  UT  &ti05 


Kink-Proot' 
W^5c*l«J 
Lew  Noim 


Nc  lr»p»  ar  Kttittorc 
Rated  500  V^^its 


3  i>  il  Ion- 


«t 


-57 
P4H 


flrti" 


800-926-7373 


CIRCLE  135  ON  READER  SERVICE  CARD 


DISCOVER  LOW  PRICES 

PL  2ftt  Wckel  Teflon ,  y  & A  f^u.otd i:2i 
PL- JS t  SLlv<r-Teflon4  U5*  1  ■  ,29 1*.  or  tSE^I 

pL-a»i  Oow-rHooo,  usa  iT,4*Mk  or  Moras 

H  Conrnrclor  1u*  4913,  *0*6   CO-Reil  S3. 1 1 

■WM*rftMuradm»Mil,bLrtbee*r)  *** 
CO-Atii  Hmmt  Hci**  ttl  M«w,  tn  km 
togfcntrtfc^pfciMii.nJWOT.Hf-Ulff  •*- 
CCMW-U  Mi  M*  Sc*fl  T*p»  ■*  bw  »- 


QG^iUu-TfpaProK  Cwi  34-: 

*»  Dtim  Poly  UdJltF-LIn*  13 

??  OHm  Super  Twin  2I<        L  L  i  i 
*  14  Anlinni  WlreH  > 

Win  I  ertta  — ! 

S*>t  pctc«*  on 
iDDktcr 


MICROWAVE  ANTENNAS 


BALUNS 

CunwiWyp* 

UtMtBiy  Dtwtapid 

Ur«qwt«d  Speoncjiten 

f!-2Kt;l2K*  Ora****  HTJI 

M-l.K  4  1  Lov  tow  1  SK  tfriflH  SU-J& 

T 1-1 K  C^nrrtt-  type  B«rn  Bvlun  1 : 1 4KW  S24  M 

Fitment  Bdun  4  1  Opt  n. wkt  Id  cm*  Cumr m-BalLu*  52fl  .95 

I (804)  4840 140 

FfM  48  page  Discount  Catalog  Everything  lor  wire  an- 
tennas, connectors.coax.  Allow  4  to  6  weeks,  for  Bulk  mail 
tf&ii  very  of  Catalog  Of  send  54  for  Hugh  Re  Terence  Catalog 
by  Priority  Mart.  Mention  ad  tor  Ihese  pneet  Prices  arc 
subject  to  change  ADD  S H I PP I UG  -  V I S A  &  M C  welcome 
Give  card  §,  ex  p.  date,  signature.  VAT  residents  add  4.5 == 
Sales  tax.  See  ads  in  QST  and  CO. 

Dealer  iNOvntES  wvtted 

Box615&  •  Portsmouth,  VA   23703 


CIRCLE  ISO  ON  READER  SERVICE  CARD 


Loop  Yag*s.  Power  Dividers,  Stacking  Frames.  Compile 
Array  of  902.  910.  1269,  1296.  1691 ,  2304,  2401,  3456 
MHz  For  Tropo,  EME,  Weak  Signal.  OSCAR,  ATV,  Re- 
peaters, WEFAX.  Commercial  point  to  point.  Available  in 
kit  form  or  assembled  and  lested. 
3333LYK    33el     loop  Vagi  Kit  902  MHz    18.5  dBI  $  95.00 

loop  Vagi  Kit  1296  MHz    21  dBi     $95.00 

hoop  Vagi  Kil  1209  MHz  21  dBi  S  9500 
loopYagMasseVi  1691MHz  21  dBi  S10500 
SuperiooperKit  1296  MHz  22dBt  S108  0G 
irxjpYarjKt  2304MHz  21  d&  S  7900 
topYagK*         3*56MH*   21  d&     $7900 


2345LYK 
2445LYK 
1844LY 
2355LYK 
1345  LYK  *5el 
&45LYK      45e* 


45el 
45ei 
ue\ 
55el 


THiS  MOKTKS  GOODtt  f-ROM  THE  CANDY  STORE 

YAESU 

FT-747GX 

UNDER  S659.90 


E3 


STn4ar  Savings  On  Yaesi;,  A r- iron, 
Komwood,  HvGa.ni  Alinco,  Etc  AJILT.O 

AST  RON  RBSOA  |«7,90 

Over  9039  Ham  ijpms  in  Slock,  all  Prices ,  Cash  FOB  Preston 
More  Specials  in  HAW- ADS.  Looking  lor  Somelhirig  not  Listed? 
Call  Today  (208)  852-0630 

ttOSS  WSTRlWU TIWG  COMPANY 
79  5  Stale  Slrm.  Preston,  m  83?&J 
Hou^S  Tue-Fn  9^-^-2  Mww*a>*.  Ctowd  Sat  A  S*»i. 


CIRCLE  254  ON  READER  SERVICE  CARD 


Now  in  stock-   VHF  &  UHF  Yagi's  by  Rutland  Arrays 
Other  models  available.    Call  or  write  for  catalog 

DOWN  EAST  MICROWAVE 

Bill  OlsonT  W3HQT 

Box  231 0,  RR1    Troy ,  ME  04987 

(207)948^3741 

FAX:  (207)  948-5157 


^- 


QRP  EXCITER/TRANSMITTER 

Equip  your  station  with 

trie  latest  veraions  of  low 

power  fQRPf  medium  and 

Short-wave  exciter  trans- 

m  itters  buitt  b  y  Ryan  Com- 

munications  BuiH  in  The  USA.  these  QRP  transmitters 

represent  the  ultimate  tr\  quettty  ami  construction 

Features  include  zener  regulated  crystal  osciifaior 
tHC  6U  or  HC  33,' U  user  supplied) -Other  types 
possible,  luned  driver  stage.  2N3Q19  FA  stage  wnh 
DOUBLE  Pi  Toroid  output  filter  allowing  no-luno 
broadband  operation  into  SO'  ohrn  load  or  antenna, 
75»2  to  2  '.>  watts  HF  on  tpu  I  at  1 0- 1 6  VDC  respectively 
Reverse  polarity  protection  On  board  crystal  socket 
Mating  terminals  supplied  Silver  mien  capacrtorsused 
in  tuned  circuits  2"*k4"j(1^16"  G- 10  circuit  board.  One 
year  factory  warranty  Comprehensive  manual 

Fully  assembled— just  a$&  battery  or  power  supply, 
crystal,  key  and  antenna  lor  instant  land,  mob  tie  or 
marine  operation. 


Stop    Smoking. 

^American  H&art  Association 


Meter  Band 

SW1-160IV1 

SW1-B0/75M 

SW1-40M 

SW1-30M 


Special  Introductory  PriC* 
(1.6-2.0  Mtv)  $34.95 

(3.5-4.0  Mhz)  $26,95 

f 7.0-7  5  Mhz)  $24,95 

f  10.0*  10  5  Mhz)  $23.95 

To  order:  Specify  meter  band  desired  and  \nctude  check  or 
money  order  tor  correct  jmoun  r  Aiso  irtctud*  S250(  farergn 
orders  add  20% l  tor  shipping  mrtd  handling  PA  residents 
Add  6  ^  s*tet  r«  i  m  pnee  of  «r?  fi  s 

RYAN  COMMUNICATIONS, 

Bo  a  1 1 1E  Camefot  Rd,,  Porte  rsvi  lie,  PA  iGOSi.  USA 

(412}  368-3859 


BATTERIES 


You've  bought  our  replacement  batteries  before . . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


FOR  THE  MONTH  OF 


ICOM 

CM2,  BP2         7.2v  @  500  MAH 
CM5,  BP6       10,8V  @  5O0  MAH 

SUPER 

7S      13.2v@  1200  MAH 

8S        9.6v@  1200  MAH 

(base  charge  only — 1  *  longer) 

ICOM  CHARGERS  AVAILABLE 


10%  OFF 
ON  AL     KENWOOD 

REPLACEMENT 
BATTERY  PACKS  ONLY 

7  KENWOOD  PB-3 

'    7.2  v  @  1 200  M  Ah 

Look  for  October's  Special  of  the  Month. 

Monthly  discounts  applicable  to  End-users  ONLY. 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specifications 
Introductory  Offer! 

KENWOOD  INSERTS 

PB^25  PB-21 

PB-26  PB-24 

ICOM  INSERTS 

BP^3  8P-7 

BP-5  BP^8 


Discover  now  accepted 
NYS  residents  add 
8'/*%  sales  tax. 
Add  S3.50  for  postage 
and  handling 


P nces  and  specifications  subject  to  change  without  notice. 

^SOURCE  FOR  ALL  YOUR  COMMUNICATION 
1  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE,  PLEASE  INQUIRE, 


-*s 


MADE  IN 

THE  U.S.A. 

SEND  FOR 

FREE CATALOG 

AND  PRICE  LJST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060 16795  *  FAX:  (718)461-1978 
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CIRCLE  191  ON  READER  SERVICE  CARD 


Feedback 


in  our  continuing  effort  to  present  the 
best  in  amateur  radio  features  and 
columns,  we  recognize  the  need  to  go  di- 
rectly to  the  source — yout  the  reader  Ar- 
ticles and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each  ar- 
ticle/column and  are  also  listed  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page, 
On  the  card,  please  check  the  box  which 
honestly  represents  your  opfnion  of  each 
article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  ]ike.  To 
show  our  appreciation,  we  draw  one 
feedback  card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the  edi- 
tor while  you're  at  it.  You  can  alos  enter 
your  QSL  in  our  QSL  of  the  Month  con- 
test  AJI  for  the  low,  low  price  of  29  cents? 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  The  Raser 

5  My  Longwire  Antenna 

6  Wideband  BF  Baluns 

7  NfCd  Restorer/Charger 

8  Review;  The  Comet  CX-224 

9  High  Performance  2  Meter  Yagi 

1 0    Common  Audio  and  Speaker  Bus 
t1     Review:  The  MAX  System 
5- Element  Quad 

1 2  New  Products 

1 3  ATV  Transmitter,  Pari  II 

1 4  Review:  The  "Super  Guyrt 
Tower  Guy 

15  Updates 

1 6  A  Simple  Rooftop  Vertical 

1 7  Ask  Kaboom 

18  ATV 

19  RTTYLoop 

20  Homing  In 

21  Hamsats 

22  Circuits 

23  Hams  with  Class 

24  Packet  &  Computers 

25  Above  and  Beyond 

26  QRP 

27  Ham  Help 

26  73  International 

29  Special  Events 

30  Dealer  Directory 

31  Barter  *n'  Buy 

32  Random  Output 

33  Propagation 


Don't 
Miss  an 

Issue! 

Se«  Aug.  73, 
page  72  for 
details. 

S29,95/yr.  OS 
S45.O0/year 
Foreign  Air  Mail 

VISA  /  MC 

800*524-9285 
FAX  415-72MH1K 
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HflSftKfy  .New 
rid  V*v  Time  Incl^ 


SPREAD  SPECTRUM  SCENE 

P.O.  BOM  2199,  El  Granada.  CA  94018-7199 


'ty 


Of 


CIRCLE  97  OH  READER  SERVICE  CARD 


Excellent  for  quick  referencing. 
Actual  size  81/2'  x  11"  /$1 3.95  U.S.  $14.95  Canadian 

Tola  I  co  si  includes  Taxes  &  Shipping 

World  View  Time  Inc. 

P.O.  Box  266 

Brockville,  Ontario 

Canada    K6V  5V5 

FAX  (613)345-7264   •    Phone  (613)  345-1537 


CIRCLE  242  ON  READER  SERVICE  CARD 


45  HOUR 
SHIPPING 


ELENCO  &  HITACHI   PRODUCTS 
AT  DISCOUNT  PRICES 


TO  QRCER 
CALL  T0LL*REE 
1-&O0-292-77H 
600-445  3201  tCon) 


Hitachi  RSO  5«ri«s 

iP&tfttm  R«ll<>nt  Dq**i  Sn^aga  CH**ta*eBpa*3 

VC  fiOZ3  -  2DU*!    20MS^ H.6SS 

VC  *QJ*     5W-.J    SOUS'*  . 

VC-tajS    SOMrt-   56MS  5 

VC  60*&     TQOMHi    4QM$ft C* 

VC  6145     tOOMHz.  fOOM&S ,C*I 

ftSO  1  Wn  Hiacr.  i**tur«  'di-  "-«»  *i#-*g  ng  u«* 
mnwoFy  imontt-n^  in|*rpaldtinn  ppelrflqinngj  cjpto^ 
ntAajrumenrs  Th#E«  «cap*5  tfnfltHfl  mor»  iKXuril* 
Bimphpr  Db^ervalidi  olcOTipIsi  *a*gJormf.  in  id*liDfi  lo 
imfh  luJ1Ct«nS  as  hir*opy  v>a  a  fK)tt»r  ii|f -1«fl  3^ 
*jv»Honu  "rantftd"  *hJ  Hip  RS  J32G  <n1»*1«*    L  "HOy  the 

25MHz  EftfICO  Oscilloscope 

$349 

S-1325 

•  Qui  Trace 

•  1<rV  5*rt$*nrtv 

,6*  CRT 

■  J(  v  Operation 

"    :  -TV Sync 

■  (2)  I*.  1  Ox  Probes  included 


SPECIAL  BUY 

V-212-  20MHz  Scope 


HUocha  Portable  Scop«t 

OC  to  SOMHl,  2-CAafWMl.  DC  oftwl  f  unc  - 
lion,  A«0fnal«  mognrfw  funcHon 

V  525     CRT  Reacoijl   Cyrs&r  Mhl      I99& 

V-523  -  Detayed  Sw*jop Sfl75 

V-5JS- Basic  Mod*l. ffi?£ 

V  4J?    40MHj  |77S 

V  223  -  ZWiMl  0*1  iypri  iwmp S6DS 

V  ZZ2    30MH;  ovitii* K2Z 


HITACHI  COMPACT  SERIES  SCOPES 


v*M    eoilHi  Dial  Tfiei 

V  $«$A  -  eOMH£.  OT  w  Cursor  _ 

V  1060     lOOMHi.  DulF  Tract 

V  iDbSA  -  tOOMN:.  OT  WVCUf&or 
ViN5-  100MHz,  QT,  w/curspr  _ 
U-H0OA 
V^11i0 


iOOMhz  Quad  Trace 
150MHz  Ouaa  Tract 


tt  149 
SI  .345 
I    395 

It  ,fl49 

1V995 
Si  195: 
J2CT& 


L 


PRICE  BREAKTHRU 


SOMHt  D*g»ol  St4ro9*  OscUkucop* 
>  Anator/Dgtad  Scop* 

»  2R  *>d  pv  criann*i  nwy       DS203 

1  Si  ate-  0'  an  Dacinoiogy  $775 

« tnclude*  pro^jaa 
5- 1 340  60MHf  D*lov  Sw**p  S  7/5 


Elenco  40MHz  Dual  Trace 

SOMttt       i"?- 
S-T340 

■  H^h  hjnvuK*  G"  CRT 

-  lmVS*rtf4M|y 

-  1 0KV  Accawniion  vonage 

»  9ni  fiis*  Tim* 

-V.  VOparalion 


•  Includes.  (2)  Ik,  10k  Probes 

All  vnopn  <nclud*  p>T3b»*  w^nm*l<*  Sp*rUb'l  manual  ind  3  yaw  (7  yrs  fiK  tlnvx)  uzp*ii  work!  W4di  **rrjtirir  ?n  parti  4  Ifbor   Man?  KC4tWri«i  aveii^tO*  4o»  «ll  Hpad*i 
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Number  5  on  your  Feedback  card 


My  Longwire  Antenna 


Cheap,  no-fuss  and  it's  got  gain! 


f 


by  Dean  Frazier  NH6XK 


There  are  instances  when  a  ham  wants 
propagation  in  several  general  direc- 
tions, with  gain,  on  more  than  two  or  three 
bands,  to  take  advantage  of  different  propa- 
gation conditions  at  different  times  of  day. 
Living  in  Hawaii,  almost  all  of  my  HF  work 
is  off-island  DX,  across  water,  for  very  long 
hauls.  It  Ls  very  enjoyable  to  be  able  to  oper- 
ate all  bands  through  the  day  and  into  the 
night  as  each  band  "comes  in"  and  subse- 
quently "goes  dead" — early  morning  20  me- 
ters to  Africa/Europe;  10  meters  in  the  day 
to  the  U.S.  mainland,  VK-land,  and  Asia; 
12,  15,  and  17  to  Oceania:  20  again  to  South 
America*  as  well  as  15  meters,  in  the  after- 
noon; 30  meter  CW  in  the  evening  to  almost 
anywhere;  40  meters  in  the  evening  to  VK, 
ZL,  and  the  U.S.  mainland;  and  80  meters 
also  to  the  big  "Big  Island." 

My  longwire  puts  signals  on  all  of  these 
bands,  jusi  about  centered  in  each  of  the  di- 
rections I  wish  to  propagate.  If  s  a  cheap,  no- 
fuss  antenna  (it's  a  piece  of  wire!),  and  it's 
got  gain. 

The  Longwire 

My  end- fed  longwire  runs  414  feet  cast- 
west,  and  averages  20  or  so  feet  -above  the 
ground,  a  modest  setup  indeed.  But,  contrary 
to  what  all  (he  books  say,  I  don't  experience 
RF  in  the  shack,  as  would  be  expected  from 
an  unbalanced  antenna,  but  this  is  probably 
because  of  the  way  I  feed  it. 

The  radio  output,  either  direct  or  through 
my  linear  (after  low-pass  filtering),  runs 
through  a  simple  random  wire  tuner  (L/C 
"Box"),  and  then  out  the  window  for  about 
100  feet  on  RG8  coax.  The  antenna,  covered 
with  #12  wire  PVC,  takes  off  from  the  cen- 
ter conductor  of  the  coax,  and  terminates  in 
an  insulator  which  is  tied  off  to  a  bush,  with 
nylon  line.  The  antenna  starts  at  the  rear 
peak  of  the  house,  crosses  the  backyard  in 
the  clear,  and  then  disappears  into  a  forest  to 
the  east.  Fully  three-quarters  of  the  antenna 
is  literally  "buried"  in  the  forest,  which 
slopes  down  into  a  rather  deep  gulch,  I  con* 
sistentty  receive  amazing  signal  reports  from 
the  U.S.  mainland  and  South  America. 

The  coax  itself  is  air  RF  choked  at  both 
ends,  just  past  the  random  wire  tuner  and 
just  before  the  feed  point,  with  six  turns  of 
the  coax  wrapped  lightly  to  a  diameter  of  six 
inches,  taped  together*  \  clamp  quarter-wave 
counterpoise  wires  for  all  of  the  bands  to  the 
braid  side  of  the  coax  at  the  feedpoini,  and 
fan  the  wires  out  on  the  roof. 

In  the  directions  of  the  primary  lobes  of 
ihe  antenna,  it  beats  my  dipoles,  my  R5,  and 
horizontal-half- wave  inductively- loaded 
"baby"  loops.  And  it's  inconspicuous — tow- 
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Figure.  NH6XKs  longwire  antenna  (4I4f  east-west). 


ers/beams  etc.  are  not  allowed  in  the  planned 
community  on  Qahu  where  I  live.  On  10  me- 
ters, for  example,  when  the  background 
noise  level  is  very  high,  as  it  is  now  as  Cycle 
22  takes  a  swan  dive  and  few  stations  are 
heard,  1  have  been  told  by  hams  on  the  main- 
land thai  my  S9+  signat  is  a  "real  crusher." 

With  a  wire  this  long,  the  antenna 
impedance  will  be  on  the  order  of  500  to  600 
ohms  at  average  heights  above  ground.  This 
presents  a  mismatch  of  about  10-  or  12- to- 
one  at  the  radio.  But  via  the  tuner  in  my 
TS-440S  (balun  about  3  or  4  to  1)  and  the 
L/C  box  itself  (another  3  or  4  to  1),  the 
mismatch  is  easily  compensated  for,  e.g.,  3:1 
x4:l  =  12:1. 

Pertinent  data  concerning  my  antenna  is 
given  in  the  sidebar. 

Recall  that  a  gain  of  3  dB  is  equivalent  to 
doubling  your  power  6  dB  gain  is  a  double- 
double,  i.e.,  100  watts  becomes  400  watts: 
and  a  9  dB  gain  is  a  double-triple,  or  300 
watts  equivalent  for  100  watts. 

You  don't  need  this  much  wire  (414  feel) 
to  realize  gains;  1  just  happen  to  be  fortunate 
enough  to  be  able  to  put  out  this  much.  Even 
a  modest  68  feet  will  give  you  some  gain 
over  a  dipoie,  and  access  to  four  bands. 

Here  are  longwire  lengths  which  1  have 


tried,  with  their  expected  performance: 


length  Bands  Covered 
(Feet)         (Meters) 

68  10,15,20,40 

137  10,12,  15,17,20,30,40,80 

206  10,12,15.17,20,30,40,80 


275  10, 12. 15.  17.  20f  30. 40,  80, 160 
372  10, 1Z  15,  17,  20,  30,  40,  80, 160 
4U         10. 12, 15,  17.  20.  30,40,  80,  ISO 


Gain  (dBd) 
on  20  Meters 
1/2 
M/2 
2 
3 

4-1/2 
5 


NOTE:  Gains  will  be  in  excess  of  these 
figures  on  higher  frequency  bands — as  you 
have  more  waves  on  the  wire,  the  shorter  the 
wavelength.  The  converse  is  true  of  lower 
frequency  bands. 

The  Figure  shows  how  I  have  set  up  my 
longwire. 

The  bottom  line  is  that  if  you  are  looking 
for  a  simple  antenna  which  will  cover  all  the 
bands,  costs  next  to  nothing  to  make,  and  has 
gain  and  dircctionability,  a  simple  longwire 
may  be  hard  to  match,  except  by  two  of  them 
(called  a  rhombic)*  of  course.  And  there's  no 
need  to  be  put  off  by  admonishments  that 
you'll  gel  "RF  in  the  shack" — just  choke  off 
antenna  currents  as  described. 

If  youVe  never  tried  a  longwire,  you  have 
missed  an  opportunity  to  discover  how  sim- 
ple and  inexpensive  an  antenna  can  be,  aitd 
still  be  very,  very  effective. 


NHGXK's  Longwire 

Antenna 

Band 

Number  of  Full 

Horizontal  Angle 

Radiation 

Gain 

Meters 

Waves  on 

Wire 

Of  Major  Lobes, 

Angle, 

Degrees 

dBd 

From  Wire  Axis,  Degrees 

10 

12 

15 

18 

9 

12 

10-1/2 

16 

23 

a 

15 

8 

17 

27 

7 

17 

7-1/2 

ta 

30 

6 

20 

6 

20 

30 

5 

30 

4-1/2 

22 

30 

4 

40 

3 

28 

30 

3 

60 

1-1/2 

42 

30 

2 

160 

7/8 

57 

30 

1 

Cauneoum  Sonde*  •  Dimcount  Prlem  *  Feet  Shipping 

(ILL  CLCCTROMCS  CORP. 

Mail  Cider  Electronic  Parts  And  SuppUes 

P.O.  Box  567*  Van  Nuys,  CA  91408 


PIEZO  ELEMENT 


3  Wire  Piezo  Ebmer.1. 
Taiyo  Yuden  Co,  * 
Serf-excNed  p+ezo  eieclnc  diaphram. 
1.4CT  diameter  *  0.021"  thick  Resonant 
resistance:  400  oh  me.  5*  color  coded  leads 
CAT#PE-12    $1.00  each    -  10  lor  $8.50 
100  for  $65.00 


MOTOR  SPEED  CONTROL 
AND  TIMER 


With  a  minimum  of  external  wiring.  This  PC  board  wil 
control  the  speed  and  duration  of  a  1 20  Vac  motor  or 
Dinar  load  up  to  300  watte.  When  actJvaied.  moiof  win 
operato  lor  1 0.  20  or  40  minutes  or  continuously  at  high, 
medium  or  low  ■peed.  To  simplify  hook-up  we  recom- 
mend u»«g  our  mambfane  keypad,  CATi  KPM-12 
which,  with  sfignt  modification,  works  well  with  this 
device.  Instructions  included. 
CAT*  U3C-5      $3.00  each 


DIGITAL  VOICE  MODULE 


Mingff  DVM-108,  Digital  recording  rnoduleespeciaJly 

suited  tor  reproducing  verbal  messages.  Ideal  for  HAM 

□antes  ling,  memo  recorder,  verbal  alaim  system  ate 

Require*  a  minimum  of  external  wirng.  Up  to  8  different 

phrase  channels,  BuiMn  200  rnW  audio  amp, 

1  Mega-bit  of  DPLAM  memory,  far  up  to  32  seconds  of 

recording.  Condenser  Or  dynamic  mike  input.  Board 

size:  3  3/4*  X  T  X  r  high.  Includes  memory  chips 

which  require  installation.  Microphone  and  other 

external  components  not  included. 

CAT#f>VM-l0e     $25.00  each 


12  VDC  STEPPER  MOTOR 


A837124A1 
l2VdcMohmooiL 
IS  degree/* tap* 
2,25'  dia.  X  0.95"  thick. 
0.25*  shaft  X  0.6*  long- 
CAT#SftfT-e    $6.00  oacr, 


Car  Lighter  Coil  Cord 


>U 


Automotive  cigar  tighter  plug  with  replaceable 

5  amp  fuse.  Quality,  retractable  coil  cord  extends 

to  approximately  6  feel.  Terminates  with  a  5  pin  DIN 

plug  which  can  be  cut-off.   Ideal  for  battery  charger 

or  running  12  Vol  devices  from  a  car  batten/. 

CAT*  GUMS     10  for  if  2.50 


— 


TERMS:  Minimum  order  j  J  0.00.  Stopping  And  handing 
lor  the  48  continental  U  S  A  $3  50  per  order,  AM  otters 
r&udtnq  AKr  H{  PR  or  Canada  mmi  pay  tut  shipping 
AM  Ottawa  defvted  n  CALFQRHfA  must  nciude  stare 

tax  (7  2SX  7.$%,  7 75*  B.2S%&5%}  CXmrtitHM 
imwed.  NO  COD  Fnoa*  subject  A>  ohanpe  mftvt  notioe. 

Call  or  Write  For  Our 
FREE  64  Page  Catalog 

(Outaide  Tha  U.S.A.  Sand  $2.00  Portage) 

ALL  ELECTRONICS  CORP. 

P.O.  Box  5G7  *  Van  Nuys.  CA  *  91408 
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THE 

GREAT 

MOBILE 

PEAR 


The 

Texas 
BugCatcher 

HF  Mobile  Antenna  System 

•  Ht  Q  air* wound  coils 

•  Minimum  SWR  -  excellent  perfor- 
mance on  aJI  HF  bands 

-  Easy  assembly  to  mcel  almost  any 
configuration 

•  Fits  standard  &0-24  SAE  mounts 

•  Various  length  base  masts  &  whips 

$E A/0  FOR  A  FREE  BROCHURE1 

Henry  Allen  WB5TY0 
800-LUV-BUG-*  Toll  Free  order  line 
903-527*4163  For  fnformalion 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75135 


II 


CX-224 

New! 

146/2207446  MHz 
MOBILE  TfliBANDEm 

"RieftralVHFfljMF 
Trf»ndef  wrfWr  gain  ? 

GAIN:  MS  MHz  2.1  BUB 
222  MHz  3.2dB 
446  MHz  5.MB 

Designed  for  usa  wHh 
ihe  Kenwood  TM-741A 
■ndfcomPC  901 A 

TnpCnw  tl» 
jvailabta' 
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Contact  Your  Advertisers  Easily,  Use  Your  Reader 


Card 


MULTIPLE  CONTROL  HEADS! 
HF  SSB  TRANSCEIVER 

Most  hams  would  never  subject  our  SG-2000  alt  frequency  HF 
transceiver  to  the  kind  of  extreme  conditions  we  designed  it  for 
You'd  likely  be  satisfied  having  150  watt  output,  644  ITU  channels, 
100  user  defined  (ham)  frequencies  in  memory  plus  a  direct  entry 
VFO  with  10  Hz  stability,  fullfrequemy  coverage,  CW  with  sideione 
and  a  superb  2:1  IF  shape  factor  Features  such  as  FCC  Type 
Approval,  made  with  pride  in  America,  direct  Weatberfax  support, 
up  to  8  control  beads  and  full  performance  from  -22F  to  +14QF 
might  seem  a  bit  extreme  and  for  under  $2000,  But  if  you've  ever 
chewed  the  rag  on  20  meters  in  a  Force  9  Artie  gale,  you  11  appreci- 
ate that  there  fs  a  difference  between  extreme  performance  and 
performance  in  the  extreme 


EXTRE 


• 


RMANCE 
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i 
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Number  C  on  your  Feedback  card 


Wideband  RF  Baluns 


A  practical  guide  to  the  perfect  match 


by  Carl  Markle  K8IHQ 


Amateurs  who  have  been  in  the  hobby  for 
a  few  years  know  that  many  articles 
have  appeared  in  various  magazines  and 
publications  describing  balun  RF  transform- 
ers. Much  of  this  materia]  has  been  written 
wilh  very  liulc  practical  applications  infor- 
mation. Most  articles  eiiher  contain  just 
enough  information  to  allow  the  reader  to 
construct  (monkey  see,  monkey  do),  or  go  to 
the  other  extreme  and  include  involved 
mathematical  and  theoretical  explanations* 
Mosi  readers  want  middle-of-the-road  infor- 
mation with  appropriate  references  to  answer 
the  more  technical  or  application-type  ques- 
tions. 

This  article  win  answer  some  of  the  basic 
questions:  What  is  a  baiun  transformer? 
When  does  an  application  require  a  balun? 
How  do  you  construct  an  efficient  balun 
transformer?  Where  can  you  purchase  com- 
ponent pans?  1  will  also  provide  cost,  perfor- 
mance, and  technical  information. 

What  is  a  Balun? 

The  word  balun  is  an  acronym  describing 
a  transformer.  The  letters  "bal-un"  stand  for 
to/anced- to- un balanced  impedance  match- 
ing. This  is  to  say  that  either  the  balanced  or 
unbalanced  windings  may  be  used  for  input 
or  output:  the  device  will  match  unbalanced- 
to-balanced  or  balanced-to-uubalanced  de- 
vices. Applications  might  include  coax-to- 
ladder  line,  antenna  arrays,  and  mukiband 
antenna  systems.  The  ratio  required  for  a 
given  application  can  be  from  fit  up  to  1:16. 

When  to  Use  Baluns 

The  most  obvious  use  is  in  matching  a  50 
or  75  ohm  coax  transmission  line  to  an  an- 
tenna system.  This  is  especially  true  if  it  is  a 
multiband  antenna  system. 

One  example  is  when  connecting  to  a  cen- 
ter-fed dipole  antenna  with  a  1:1  ratio  balun, 
Boih  sides  of  the  dipole  will  provide  equal 
half-power  RF  lobes,  thus  providing  an 
undistorted  figure-eight  pattern.  The  second 
advantage  of  the  unbalanced-to-balanced 
match  in  this  situation  is  minimization  of  the 
TV1  interference  caused  by  the  radiation  of 
the  coax  shield  instead  of  the  dipole  antenna. 
You  will  also  notice  that  the  SWR  meter  will 
start  telling  the  truth  about  the  actual  stand- 
ing waves  present  on  the  coax.  Regardless  of 
what  is  said,  a  low  SWR  is  desirable  because 

20  73  Amateur  Radio  Today*  September,  1 992 


it  ensures  against  high  RF  voltage  break- 
down on  the  coax  line.  It  also  gets  all  the  RF 

power  to  the  radiating  antenna  system,  not 
allowing  the  fccdline  to  radiate.  In  the  chap- 
ter listing  coax  cable  losses,  The  AHRL  An- 
tenna Handbook  explains  that  the  foam-type 
coax  cable  has  very  low  breakdown  volt- 
ages, which  is  not  the  case  with  the  solid 
types.  Some  of  these  values  are  as  low  as 
600  volts. 

When  using  baluns  at  low  frequencies, 
from  L8  through  7.0  MH^  it  is  obvious  that 
a  coax-type  balun  would  be  physically  very 
targe  and  heavy  and  not  practical.  The  sec- 
ond type  of  balun  to  be  considered  is  the  air- 
wound  type.  Because  of  the  large  number  of 
turns  required*  it  too  would  be  a  very  poor 
choice.  The  most  practical  choice  to  cover 
this  frequency  spectrum  is  a  ferrite  or  iron 
core  wideband  RF  transformer.  This  core 
could  be  either  a  rod  or  the  toroidal  type. 
These  types  of  baluns  are  the  most  practical 
type  of  matching  device  for  transmitting  us* 
es  to  match  the  antenna  to  the  transmission 
line.  This  is  particularly  true  when  multi- 
band,  i.e.  160,  80,  40  meter  operation,  is  an- 
ticipated. It  would  be  quite  difficult,  if  not 
impossible,  to  mount  an  antenna  tuner  be- 


tween the  transmission  line  and  the  antenna. 
The  remote  tuning  system  would  be  expen- 
sive and  very  difficult  to  use  because  it 
would  require  retuning  on  each  band  before 
using.  The  wideband  RF  balun  transformer 
is  the  most  practical  solution  to  this  problem. 

When  selecting  an  appropriate  core,  con- 
sider its  AL  factor  (the  inductance  index) 
since  the  higher  the  AL»  the  less  the  number 
of  turns  that  are  required  to  provide  the  in- 
ductance necessary  at  1.8  MHz.  Again,  the 
use  of  a  rod  or  toroidal  core  is  a  matter  of  the 
builder's  choice.  I  chose  the  iron  toroidal 
cores  over  the  ferrite  rod  and  toroidal  types. 
The  T-200-2  (2"  o.d.)  type  of  iron  core  is  a 
good  choice  because  it  has  an  inductance  in- 
dex (AL)  of  49  and  a  permeability  (ji)  of  10.. 
Wilh  14  turns  of  AWG14  magnet  wire,  the 
center  resonant  point  falls  into  approximate- 
ly 3.5  MHz,  where  10  turns  falls  in  at  about 
15  MHz. 

The  difference  between  iron  and  ferrite  is 
usually  only  two  turns,  and  certainly  not  a 
good  trade -off  in  favor  of  fernte.  I  discour- 
age using  ferrite  because  tests  have  proved 
that  if  high  SWR  occurs,  heating  of  the  core 
will  also  occur.  High  power  core  saturation 
can  also  cause  heating  of  the  core.  If  heating 
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CIRCLE  41  ON  READER  SERVICE  CARD 
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Figure  2.  Cutaway  drawing  of  the  complete  hahm> 


Don't  forget 
that  50-ohm 
coax  is  usually 

Ted  through  a 
short  Q-sec- 
tion  of  75-ohm 
coax  to  form  a 
single  frequen- 
cy 1:2  balun 
for  quad  and 
delta  loop  an- 
tenna designs. 
Use  of  a  1:4 
balun  to  feed 
all  driven  loop 
elements  at 
once  will  re- 


occurs on  an  iron  powder  core,  the  core  will 
recover  after  cooling,  whereas  the  ferrite  will 
change  At  (p.)  and  not  ever  recover.  Another 
consideration  is  thai  ferrite  is  very  fragile 
and  is  prone  to  break  if  physically  stressed 
{dropped  lo  the  ground  during  installation  or 
damaged  by  a  storm).  Even  water  build-up 
can  damage  or  fracture  the  core  if  it  freezes 
in  cold  weather.  Hairline  cracks,  visually 
hard  to  delect,  can  cause  considerable  per- 
formance problems.  Also,  note  thai  ferrite  is 
electrically  a  nonlinear  material,  very  unlike 
the  linear  powdered  iron  cores.  In  general,  I 
feel  that  ferrite  should  not  be  used  for  out* 
door  or  transmitting  applications. 

Again,  when  to  use  baluns  depends  on  the 
application.  Practical  winding  ratios  are  1:1, 
1:2,  1:4,  1:6  and  1:9.  If  a  ratio  of  1:16  is 
needed,  iwo  1:4  devices  should  be  used. 
Table  1  lists  some  situations  where  baluns 
are  necessary. 

I  highly  recommend  using  these  balun 
transformers  to  match  line-to-load  im- 
pedance differences  (high  SWR)  over  the 
1:1  through  1:9  range  if  you  expect  maxi- 
mum efficiency  and  power  transfer  The  sec- 
ond consideration  is  that  unbalanced 
lines/loads  can  be  matched  to  balanced 
lines/loads  over  a  broad  frequency  range 
without  tuning  out  the  impedance  differ- 
ences which  usually  exist  over  a  broad  fre- 
quency range  in  a  high  Q  situation,  Since  the 
balun  is  a  low  Q  broadband  device,  there 
will  be  no  large  impedance  differences 
caused  by  the  change  of  frequency.  This  sub- 
ject has  been  covered  in  many  ham  maga- 
zine articles. 

In  comparing  the  use  of  toroidal  baluns 
from  14 — 50  MHz*  the  only  construction 
difference  is  that  10  turns  of  AWG  14  are  re- 
quired, although  14  turns  would  not  be  ob- 
jectionable up  to  30  MHz.  The  10  turns  of 
AWG 14  enameled  magnet  wire  on  a  T- 200-2 
(ji=10)  core  provides  a  center  frequency  of 
approximately  15  MHz,  Of  course,  this  is 
what  is  desired  for  80  through  10  meters,  the 
bands  of  most  interest.  This  is  ihe  ideal 
balun  to  be  used  to  match  50/75  coax  to  a 
1361  off-center- fed  multiband  Windom  an- 
tenna. Complete  coverage  on  80,  40,  20,  and 
10  meters  can  be  used  without  an  antenna 
tuner.  Multiband  quad-driven  elements  can 
be  driven  from  one  balun,  thus  making  only 
one  coax  cable  necessary  to  feed  the  system. 
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suit  in  no  coax  balun  and  a  single  coax  feed- 
line. 

Multiband  verticals  can  be  made  that 
don't  require  tuning  when  using  a  toroidal 
balun,  Windings  can  be  made  to  make  un- 
bal-unbal  configurations  useful  in  feeding 
verticals  with  multiband  capability  built  in. 

How  to  Build  It 

How  is  always  ihe  place  where  the  true 
amateurs  and  the  appliance  operators  sepa- 
rate. Most  appliance  operators  will  become 
ham  operators  sooner  or  later.  The  idea  is 
that  practical,  easy-to-follow  instructions, 
reasonable  cost,  and  readily  available  mate- 
rials musl  be  used  to  encourage  construction 
attempts  by  inexperienced  hams.  They  must 
have  the  fear  of  failure  reduced  to  a  mini- 
mum, That  is  the  objective  of  this  article. 
This  project  should  not  lake  the  novice  more 
than  a  weekend  to  complete,  so  it  will  en- 
courage the  amateur  to  take  on  more  diffi- 
cult projects. 

Schematics  and  pictorials  of  the  three 
most  popular  baluns  are  provided,  There  are 
no  critical  or  tricky  items  involved.  If  you 
just  plain  follow  the  instructions,  success 
will  follow.  Decide  on  one  of  the  projects 
and  wind  the  proper  ratio  for  the  application. 

Parts  Sources  and  Prices 

Where  to  purchase  parts?  T  am  sure  that 
there  are  as  many  sources  of  materials  as 
ihcre  are  varied  prices.  There  are  hand- 
ling/shipping charges,  taxes,  etc-  This  type 
of  aggravation  has  caused  many  a  do-it- 
yourselfer  to  just  put  his  hands  in  the  air  and 
give  up.  I  have  been  tempted  many  times 
myself  But,  as  a  very  determined  person,  as 
well  as  a  ham  from  the  vacuum  tube  days,  I 
take  great  pride  in  displaying  home-brew 
items  which  perform  as  well  as  those  expen- 
sive imported  items. 

Costs?  The  bill  for  the  materials  will  be 
the  same  regardless  of  what  ratio  or  configu- 
ration you  choose.  It  is  important  to  use  one 
of  the  sources  listed  below,  since  all  manu- 
facturers do  not  produce  the  item  in  the 
same  physical  size.  Bargain  store  or  hamfest 
parts  could  take  all  the  fun  out  of  the  project, 
A  list  of  sources  and  relative  costs  are  in- 
cluded in  the  Paris  List, 

Testing  can  be  done  by  connecting  a 
100W  electric  light  bulb  to  the  balanced  out- 


put. Connect  the  transmitter  to  the  balun 
coax  input.  Apply  less  than  I00W  of  RF 
power  at  7.0  MHz  and  observe  the  light  bulb 
lighting  up.  Ensure  that  the  SWR  indicates 
less  than  2:1  using  17  feci  of  coax  fcedline 
or  less.  Two  or  more  of  the  baluns,  regard- 
less of  winding  ratios,  can  be  connected 
back-to-back  in  conjunction  with  a  standard 
50  ohm  dummy  load  to  check  SWR  and  per- 
formance at  the  1  kW  power  leveL  SWR 
should  read  13:1  or  less  during  this  test  Al- 
ways test  the  fecdline  connected  to  the  dum- 
my load  or  100W  light  bulb  to  insure  that 
the  line  is  good  and  there  is  an  SWR  of 
1.0:1. 

Construction 

Always  consider  the  high  RF  voltages 
which  might  occur  if  the  SWR  gets  greater 
than  about  3:1.  This  high  voltage  can  break 
down  between  windings  or  short  out  to  the 
iron  core.  Follow  these  steps: 

L  Wind  the  T200-2  core  with  glass  tape. 
Make  sure  that  all  the  surface  is  covered, 
Overlap  the  tape  slightly  lo  insure  that  ade- 
quate coverage  is  present. 

2.  Even  though  it's  not  necessary,  1  al- 
ways spray  the  core  at  this  point  with 
polyurethane.  Any  brand,  such  as  Varathane* 
may  be  used, 

3.  Take  all  two  or  three  (3  feet  each) 
lengths  of  #14  AWG  magnet  wire  and  simul- 
taneously wind  all  three  wires:  10  turns  for  a 
15  MHz  center  frequency  or  12  turns  for  a 
3.5  MHz  center  frequency, 

4.  Configure  the  windings  for  the  desired 
ratio  as  outlined  in  Figure  1. 

5.  It's  not  necessary,  but  I  always  spread  a 
little  RTV  insulating  gel  between  the  wind- 
ing connections.  This  insures  against  high 
voltage  breakdown  between  windings.  Addi- 
tional glass  lape  could  be  used  instead  of  the 
RTV  compound. 

6.  Prepare  the  S0239  receptacle  by  solder- 
ing two  6*'  wires  to  ihe  center  and  shell  of 
the  connector.  Place  RTV  compound  freely 
around  the  back  side  of  the  con  nee  ton  Place 
the  connector  into  the  1-1/4"  bushing.  Allow 
about  one  hour  for  the  RTV  to  set  up, 

7.  Place  the  S0239  connector/bushing  as- 
sembly in  the  2"  reducer.  Coat  the  surface 
with  PVC  cement  or  other  adhesive.  A  thin 
coat  of  RTV  may  also  be  used  for  this  pur- 
pose, although  the  cure  time  is  quite  long. 

8.  Place  this  assembly  face  down  and 
level.  Pour  the  rest  of  the  epoxy  into  the 
rear  of  the  assembly.  Bring  the  level  up  to 
the  lip  of  the  2*'  reducer  Now  take  the  pre- 
pared balun  transformer  and  place  it  into  the 
epoxy  on  top  of  the  2"  reducer  assembly. 
When  the  epoxy  cures  the  balun  will  be- 
come permanently  attached,  thus  forming  an 
assembly. 

9.  When  the  assembly  has  cured  (approxi- 
mately two  hours)  you  will  be  able  to  handle 
it.  Strip  and  attach  the  S0239  wires  to  the 
correct  windings  by  soldering. 

10.  Attach  the  other  two  12"  #14  insulated 
wires  to  the  proper  windings  again  with  sol- 
der, 

1 1.  Drill  1/8"  holes  at  the  top  of  the  cap  to 


Table  1.  When  to  Use  Baluns 

1:1 

Unbal-Bal 

Matches  50  or  75  ohm  coax  to  center-fed  di poles  and  2 -element  quads. 

1:2 

Unbal-Bal 

Matches  50  or  75  ohm  coax  to  multi-element  quad  and  yagi  antenna  systems. 

1:4 

Unbal-Bal 

Matches  75  ohm  coax  to  300  ohm  twin- lead  and  off -center-fed  multiband  Windom 
antennas.  Also,  they  can  be  used  in  low  frequency  antenna  stacking  arrays 

1:6 

Unbal-Bal 

As  in  (3Jf  except  for  50  ohm  coax- 

1:9 

Unbal-Bal 

Matches  50  ohm  coax  to  450  ohm  open  ladder  line.  Provides  an  extremely  low- 
loss  transmission  line  for  antenna  arrays  from  15  to  50  MHz.  (See  Figure  2<) 

1:1.5 

Unbat-Unbal 

Matches  50  ohm  coax  to  vertical  antennas, 

allow  the  12"  balanced  wire  connections  to 
ex  lithe  housing. 

12.  Cut  a  piece  of  the  #14  AWG  insulated 
wire  to  fit  around  the  edge  of  the  2"  reducer. 
This  will  form  a  gasket  seal  when  the  cap  is 
placed  over  the  halun  assembly. 

13.  After  electrically  testing  the  balun 
for  correct  operation,  place  the  assembly  to- 
gether. Bring  the  insulated  wires  through  the 
cap  exit  holes.  Force  the  assembly  into  the 
cap.  Place  the  insulated  wire  gasket  between 
the  cap  and  assembly,  I  recommend  using 
PVC  cement  to  help  provide  mechanical 
Strength. 

14.  Place  the  assembly  in  a  vice,  carefully 
squeezing  it  together.  Finish  drilling  the  1/8" 
holes  into  the  assembly,  being  careful  not  to 
drill  into  the  connector.  Only  epoxy  and 
PVC  is  removed. 

15.  Drill  one  hole  at  a  time,  screwing  the 
eye  hooks  into  the  housing.  This  provides  a 
weatherproof  assembly.  Suspension  is  gen- 
erally by  way  of  the  antenna  system,  Le. 
dipole  wire.  The  balun  acts  as  a  center  insu- 
lator in  this  case.  The  coax  (RG5SA/ 
RG59A,  etc.)  will  make  the  assembly  hang 
properly  when  suspended.  The  coax  connec- 
tion will  then  be  protected  from  the  weather. 


Note:  In  the  case  of  1 :9  baluns  used  as 
450  ohm  ladder  line  transformers,  the  ladder 
line  connects  to  the  eye  bolts  and  the  coax 
will  provide  the  required  in-tinc  mechanical 
support. 

1  recommend  that  the  unit  be  sprayed  with 
polyurethane  to  protect  it  from  ultraviolet 
ray  deterioration.  This  is  not  necessary,  but 
it  is  desirable.  Unprotected,  the  housing  will 
last  in  excess  of  seven  years. 

Refer  often  to  the  figures  and  instructions 
to  keep  from  making  a  mistake.  Mistakes  in 
winding  connections  can  be  corrected  with 
less  difficulty  before  final  assembly,  An 
ohm  meter  should  be  helpful  in  determining 
the  beginning  and  ending  of  the  various 
windings. 

Again,  the  effort  here  is  on  practical  con- 
struction and  not  on  design  information. 
Pick  a  project  and  build  a  balun  or  two.  Ap- 
plications include  delta  loops,  quad  loops, 
dipoles,  slopers,  G5RV(Zep)t  mult. band 
windom  dipoles,  low-loss  coax  to  ladder  line 
transformation,  etc. 


Contact  Carl  Markle  K8IHQ  at  8385  Lo- 
cust Dr.,  Kirtland  OH  44094.  Please  enclose 
an  SASE. 


tarn 
Tofoid  core,  2"  o.d 

S'-wide  electrical  taps 
AWG-14  magnet  wire 

Coax  conn. 

Eye  hooks 
AWG-14 


Epoxy 


Description 
iron  powder  (jx=10) 

glass  cloth 
9'  (2kV) 
thermoleze 
receptacle 

NKJAD3/16 
PVC  strand 
stranded 

epoxy  resin 


Parts  List 

Port  Mo. 

T200-2  (1  kW) 
T200A-2  (2  kW) 
Scotch  (3M)  #27 


Oty, 

1 


wire  9 

S0239  (flange)  1 

none  2 

insulated 

machine  wire  3" 


FHH4 


1 


1.25"  JC  1.5"  bushing         whne  PVC  plastic        Univ.  No.  437-1 67     1 


2.f/x1JFDWV 

reducer 

2H  DWV  domed  cap 


white  PVC  Urw,  No.  480 1 -2F    1 

plastic 

white  PVC  plastic       Colonal  447-020      1 


Cost  Source 

S3.6G  Amidon,  Palomar 

S4,2S 

$4 .50  Amidon— 66'  roll 

SO.  90  Amidon 

Si  .29         Racio  Shack,  Hostel, 

hamfests 
50.26  local  hardware  store 

$2.00  local  auto  store 

(S2.0D  per  spool) 
$4.96  local  aulo  store 

Permatex  1-pL 
SO. 65  local  plumbing  store; 

NIBCOorCoFonalonty 
S0,69  local  plumbing  store; 

NIBCO  or  Colonal  only 
$0.86  local  plumbing  store; 

Colonal  onfy 


Sources: 

Amidon  Associates,  12033  Otsego  SL,  Hollywood  CA  91607, 
Pafomar  Engineers,  PC  Box  462222,  Escondioo  CA  92046. 
Radio  Shack/Tandy:  Local  stores;  Part  No.  278-201. 
Hosfeli  Electronics,  2700  Sunset  Blvd..  Steubenvie  OH  43952. 


Pieo-J  rolls  up  and  titdes  in 
his  4-ounce  pocket-sized 
holder,  waiting  like  the  Ge- 
nie In  a  bottle  till  you  need 
full-quieting  signal  punch, 

Call  him  forth  and  his  glistening  black  weather 
seaJeo1  Sines  reveal  a  sleek  end-fed  hatfwave  an- 
tenna ready  to  hang  anywhere.  Suspend  in  tr.e- 
apatment  close"  or  pat  z  z : :  v.ay 
Attach  Pico- J  to  window  glass  or 
cu/tam  rod.  He  n^eds  no  radiafs  for  oroad- 
jEr,  band  Jaw-angle  omni  halfwave  gain . 

jslf  Carry  Pico-J  with  you  for  emergencies.  Hang 
r"l)  in  the  motel  when  on  the  road.  He  improves 
'  range,  boosts  reception,  saves  batteries. 

Pico-J  comes  ready  for  work  with  72"  Isolated 
coaxial  feedlme  and  gold  pin  BNC.  "typical 
©d§e-to-edge  SWR  under  15  i  Hano^-rafted 
mow  USA 
info  st       MtJmi*    AntennasWest, 
Box  50062-0    aweieis        Order  Hotline 

440  MH2 

CMrfBwtf *w$&   800-926-7373 


Provo.  LFT 


CIRCLE  89  ON  READER  SERVICE  CARD 


1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory . .  .$10 

Name  Index 10 

Geographic  Index 10 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1830  Mineral,  VA  231 17 

703:  894-5777         SOP:  262-5628 

C1RCIE  1  70  ON  READER  SERVICE  CARD 


BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Porlabte  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.Y0ST  &  CO. 

7344  TETIVA  RO. 
SAUK  CiTY.  Wl  53583 

(608)643-3194 
FAX  608-643-4439 


CIRCLE  114  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 

TOLL  FHCf  OHDCR  U»IE    1400-344^144 


theH^M 


CENTER 


SALES  AMATEUR  RADIO  SERVICE 


573GMc*Krt        S*n  Amottio  TX  7B23S        (512J6«M110 
fAX(3ig647-aOG? 
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Number  7  on  your  Feedback  card 


NiCd  Restorer/Charger 

Don't  throw  old  NiCds  away! 


by  Ed  C.  Miller  N7APE 


Amateurs  have  about  the  same  battery- 
powered  devices  around  the  liorne  as 
most  other  people.  But  we  also  have  numer- 
ous pieces  of  ham  equipment,  test  equip- 
ment, and  other  electronic  gear  that  use 
rechargeable  NiCd  batteries.  Around  my 
shack,  most  of  them  are  either  C  or  AA 
cells. 

Recently,  I  rounded  up  all  the  NiCd  bat- 
teries I  had  that  wouldn't  take  a  charge.  Sev- 
en of  them  were  C's.  It  was  time  to  build  a 
NiCd  restorer/charger.  The  circuit  in  Figure 
I  restored  ail  but  one  of  the  batteries  (it  had 
an  internal  open  condition).  Most  of  them 
were  restored  in  an  hour  or  less,  except  for 
one  with  an  internal  short,  which  required 
four  hours. 

Why  NiCds  Won't  Charge 

NiCd  batteries  stop  recharging  because 
small  bits  of  metal  slough  off  inside  the  cell 
and  become  lodged  between  the  battery's 
plates.  This  causes  the  cell  to  short.  To  re- 
store the  battery,  the  short  must  be  removed. 

The  restorer/charger  does  just  that:  It 
breaks  down  the  internal  short  by  briefly  ap- 
plying high  current  pulses  to  the  defective 
battery.  When  the  short  is  removed  by  this 
action,  the  unit  becomes  a  standard  charser. 
Since  it  becomes  a  charger  at  the  right  time, 
all  you  have  to  do  is  insert  a  C  or  AA  battery 
and  come  back  24  hours  later.  In  most  cases, 
you  will  come  back  to  a  fully  charged  and 
restored  battery, 

A  Straightforward  Circuit 

Twelve  VDC  is  applied  through  a  47  ohm 
resistor  to  the  parallel  2200  \iF  capacitors, 
Ula  monitors  the  rising  voltage  on  the  ca- 
pacitors. At  a  prescribed  level  of  charge, 
Ula  fires  the  SCR,,  discharging  the  capaci* 
tors  through  the  power  transistor  into  the  de- 
fective battery. 

When  the  discharge  is  complete,  the  pro- 
cedure is  repeated,  U I  b  monitors  the  aver- 
age voltage  at  the  battery  terminals,  and 
when  it  exceeds  about  0,3  volt,  the  SCR  is 
switched  on  continuously  to  produce  about 
150  mA  of  steady  charging  current. 

Although  the  restorer  was  intended  pri- 
marily for  C  size  ceils,  you  can  also  use  il 
for  the  AA  size.  The  charge  current  is  suit- 
able for  a  standard  charge  of  the  C  size  and  a 
quick  charge  of  the  A  A  size.  Charge  time  for 
AAs  should  be  about  five  hours.  For  C\ 
charge  time  is  24  hours,  as  noted  above. 

PC  layout  is  generally  not  critical,  but  it's 
important  to  keep  the  charging  current  path 
resistance  low.  Using  wide  traces  on  the 
board  and  reasonably  thick  wire  to  the  bat- 
tery terminals  helps  accomplish  this.  AI- 
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Photo  A.  The  home-brew  NiCd  restorer 
Irecharger  can  save  vou  money. 


Photo  B.  Inside  the  diargen 'restorer* 


Photo  C.  From  beneath,  showing  the  sol- 
dered PC  board. 

though  the  current  pulses  applied  during 
restoration  are  of  very  short  duration,  they 
may  exceed  20  amps. 

Components  and  Parts 

Easily  obtained  components  are  used 
throughout,  and  none  of  them  are  particular- 
ly critical.  An  LM358  is  used  as  a  dual  com- 
parator: The  output  of  Ula  goes  positive 
when  CI  and  C2  are  nearing  full  charge,  en- 
abling the  SCR.  and  in  turn  the  pass  transis- 
tor, which  discharges  CI  and  C2  through  the 
battery. 


Section  U 1  b  compares  the  average  battery 
voltage  with  the  reference  set  by  R13.  When 
this  voltage  exceeds  about  0.3  volts,  the  out- 
put of  Ulb  goes  positive,  locking  Ula  ON, 
and  lighting  the  LED.  in  this  condition,  the 
battery  is  on  a  steady  charge.  The  charging 
current  is  determined  primarily  by  Rt  and 
the  supply  voltage  under  load. 

Almost  any  high  current  NPN  power  tran- 
sistor may  be  used  for  Ql.  Although  an 
ECG-181  provided  slightly  more  burst  cur- 
rent, the  circuit  worked  very  well  with  a 
2N2055  and  an  RCA  4041  I.  The  SCR 
should  be  a  sensitive  gate  type,  and  have 
characteristics  similar  to  the  GE  103  series. 

1  used  a  standard  1.75VA,  Class  2  utility 
transformer  rated  al  6—8  VAC,  but  the  unit 
may  also  be  powered  by  a  DC  supply  of 
10 — 15  volts  with  a  current  rating  of  at  least 
100  mA.  It  is  best  thai  the  voltage  across  CI 
exceed  8  volts  under  toad  {Le.,  with  CI  and 
C2  shorted).  Of  course,  somewhat  higher  AC 
or  DC  voltages  may  be  used  if  only  C  and  D 

Continued  on  page  28 
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Figure  L  Schematic  for  the  NiCd  restorer  I 
charger. 
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RAMSEY  ELECTRONICS 


1-3 
$279500 


2  WAY  RADIO 
SERVICE  MONITOR 

XHI-3.  ihe  world  s  most  popular  low-cosi  service  mcm- 
7  For  shops  Dig  or  smaR>  the  COM-3  delivers  advanced 

apabH^ie*  lor  a  rant^c  pnce— and  our  new  lease  pro- 
|ram  allows  you  lo  awn  >i  COW-3  ior  less  than  $3.00  a  day 
raaiuras  'Direct  entry  keyboard  WHh  programmable 
nemory  *  A  udio  &  tran  arn  hlor  frequency  cou  nler  «LE  D  ha  r 
iraph  Irequeneyterm'  dewiaiion  display  *n  l  ip  QOD  \>v 
lutput  levels  *Hjtftii  Tiscoive  sensifwijy*  loss  than  5  (jV 
TOO  fc*rr  lo  999  9995  MHz  "Continuous  frequency  covet- 
ige  •  1fa'«m4  protection,  up  to  100  wafts  KITS  tone 
i^cod**,  1 kHz  ana  eitrirtaJ  modulation 


RSG-10 
$249500 


SYNTHESIZED 
SIGNAL  GENERATOR 

Finally,  a  low-cost  tefi  quality  signal  generaw  -a  true 
alternative  lo  Ihe  $7,000  oeni>ralo<s    Tne  RSG-10  is  a 

hard  working  but  easy  to  use  generator  .deal  lor  the  Ian 
as  well  as  tar  production  test  Lease  it  lor  less  ( hen  S3  00  a 
day .  Pea  Lures  •  1 00  k  Hz  la  990  M  Hz  •  1 QQ  Hz  resalul  ion  to 
S0O  MHz.  300  Hz  above  •  - 1 30  to  +TQ  dfim  output  range 
+0  i  dB  output  resolution  +AM  and  FM  modulation  *20 
programmable  memories  •Output  selection  rn  volts,  d3 
dBm  with  mstam  conversion  between  unis  'RF  output 
reverse  power  protected  *i_£0  display  el  HI  pararne- 
tef? — ip  analog  guesswork' 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  GOO  MHz       CT-12S  9  DIGIT  1.2  GHz 


Ramsey  Electronics  has  been  manufacturing  elec- 
ron<  lesl  gear  *oT  dvb*  tO  years  and  is  recognized  tar 
Is  tan  quatty  products  m  orej^kihrough  prices  Al  of 
%m  counters  carry  a  tut  one-yea-  wavranty  on  parts 
md  labor  We  take  gr  eat  prate  m  being  tne  largest 
Manufacturer  of  lo*  tosl  counters  in  the  entire 
J  S  A  Compare  specihcelrons-  Our  counters  are  fuR- 
eatured.  from  audio  to  UHF,  with  FET  high 
mpeoance  input,  proper  wave  shaping  orcuitry.  and 
lurabln  high  quality  opoxy  glass  plated-fhru  PC 
jaardeonsiruclion.  AN  unils  are  1 00%  manufactured 
n  ihe  US  A.  All  counters  feature  1 .0  ppm  accuracy. 


NEW  CT-250  2,5  GHZ 


ACCESSORY  FOR  COUNTERS 
stup  Bntenna  —  BNC  pHrg  WA 1 0 
High  impedance  probe,  light  loading  HP-i 
Low  -pass  probe .  audio  use  LP- i 
Dtrect  probe,  general  purpose  use.  DC-1 
Till  bail,  elevates  counter  tor  easy  viewing,  TB-7G    , 
Rechargeable  internal  battery  pack,  BP-4  . 
CT-90  oven  iimebaHc.  0.1  ppm  accuracy,  OV^1 


in  95 

*T696 

116.35 

STG95 

$9.95 

J  a  95 

59.95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-VJ 


CT-70 


CT-M 


CT-12S 


CT-aso 


PS1QB 
F'rescale' 


FREQ.  RANGE 


20  Hz  €00  MHz 


20  Hz  ^550  MHz 


lOHj^OGMHz 


10  Hz- 125  GHZ 


10Hi-3.5GHz 
typically  30  GHz 


10  MHz- 1  £  GHz. 
div-de  by  1000 


SENSJTIVITY 


?5mYtDS00MHr 


50  mV  to  150  UK/ 


tOmVto  150  U  HL" 
t&OmVloGOQMH/ 


v^SmVto&OMHz 
<  15mVto500MHZ 
-   IDOmVtolOHj 


<  25  mV  10  50  MHz 
<10mVlOlGHz 

<  50  mV  lo  2  5  GHz 


<50mV 


t 


SPEED  RADAR 

$89.95 

cucniMcliil 

SG-7 


ovm  low-cosl  microwave  Doppier 
>dark<t  'clocks"  cars,  planes,  boats 
irses,  dikes  or  any  large  moving  oi> 
a  Operates  at  ZM  GHf  «nlt>  up  to 
4  mite  range  LED  dg&nl  roadojt 
splays  speed  m  mi«  par  hour  *ute- 
eters  per  how  fir  teet  per  second1 


ciuaidoppter  sft*  Uses  two  i-ib  oo*- 
e  cans  lor  antenna  (not  indudedj 
id  runs  on  t2  VDC  Easy  *o  buld— 

l  microwave  circuitry  is  PC  strioJine 
3S  pJaalc  case  with  speedy  graph- 
s  tor  .i  professional  loa«  A  very  use- 
i  and  1ull-ol-1un  kli. 


»c  how  AVE 
ITRUSIOW  ALARM 
real  rrucfowave  Doppte* 
snaor  tfUl  w*  detect  a  ho 

an  as  tat  as  l C  feet  i«Ay 
perain  on  l  3  GHz,  and  -is 
jt  attecled  by  heal.  l>gN.  or 

brations  Drives  up  to  100 
A  cutout ,  normally  open  or 
osad,  f  uns  on  12  VDC 
amplete  Kli  MD-3     119  99 


^hlEOCCOOCR 


i3-TS»**Cbea*3  Fae 

"K   *CC  y)0C  Hz  «• 


■iietd  tv  Iviichtent 

*sa  ttweawn^  FSKP  ec 
in  also  bi  used  as  d  sla- 
3  lone  encoder  Runs  on 
o  i?moHs 
■ ,  ■     ■  ■    ^l;.  :■*' 


CKLI  STW 
shoefc-ng  lot-  Btew,- 
g  LEO  attracts  tto< 
ns  to  pek  jp  mvo- 
=-nl  loo«rog  can — 
iu  nvatcn  .he  tun' 
eal  lor  office  desM 
irttes.  nosey  know- 

Mil 

3-4  Ml  S9-95 


DIGITS 


3 


RESOLUTION 


1  Hz,  10  Hi 


i  Hz.  tO  Mi.  tOO  Hz 


0  1  Hz.  10  HZ  100  Hz 


0  1  Hz.  I  Hi.  10  HZ 


0.1  Hz,  1  Hi    10  Hz 


Convert  your  erfrsling  counler 
Id  l  5  GHz 


BROADBAND 

PREAMP 


Boost  those  weak  signals  to  your 

scanner,  TV,  shortwave  radio  or  fre- 
quency counter  Flat  £5  dB  gam,  1  to 
1000  MHz  SdBNF  QNC  connectors. 
Runs  on  12  VDC  or  1  tg  VAC. 
PR  2.  wired,  includes  AC  adapter 


2M  POWER  AMP 

Easy  lo  Curio  power  amp  has  B  times 

powergain.  iW,n  flWouLZWm. 

16W  oi*.  SW  ia  for  40W  otfl.  Same 
amp  as  featured  m  many  ham  mag- 
azine? articles  Complete  with  all 
pans,  less  case  and  T-fi  relay 

PA-1 .  40 W  pwr  amp  kit $34.95 

TR-i.  RFseneedT  r  relay  kit  51 1  as 


MUSIC  MACHINE 

1t^i  *t  t*  m*  praflxe  25  OjV- 


■■». 

(Ab3  dDart-w*  soun*  j&  o* 
lift  hr  duui  lete  ir>ct  srswsirv 
trgncsE  cA'narH  mjfi^txues  m 
Ikns  on  «V  Wti*>  y  mfl  mn*. 
fariTrtr  EicaHen  speaksf  vdurnt 
and  ad|,uHi&ie  terr.po  anc  pilch 
Add  our  caati  sel  for  a  handsome 
hushtil  look 

Coiipt«ekii.MMi  52*95 

Case  *  r^cdael  CMM-$     Ji2  94 


VOICE  ACTIVATED 

SWITCH 

Voice  acftvaled 

twitch  kit  provides 

Hutched  ouiput  with 

currenf  capapihry  up 

to  tOO  mA  Can  driwe 

relays,  tkjhts,  LED.  a' 

even  a  tape  recorder 

molor    Runs  on  9 

VDC. 

VS  1  kit.  $C  95 


LIGHT  BEAU 
COMMUNICATORS 
Transmits  audko  Ort' 
infrared  beam  up  lo 
30  —use  simpte  ten*, 
es  lo  go  i^j  to  ^  rmlc' 
Hum  free  uses  30  kHz 
car  rie*.  Great  to*  wire- 
less earpnenes  or  jn- 
deiectable  "bufi ' 
Trnnsmitter   ►   receiv 
ersel.  LB56      SI 9  95 


PRICE 
i1B9  95 


|i3fl« 


H6S35 


SI  89  95 


£245.95 


sagos 


FV  WIRELESS 
MIKE  UTS 


SHOWM 


Pick  Ihe  umi  that's  nght  Tor  you  All 
unils  1r:inirnil  stable  iigruil  in  8B- 
1  DB  MHz  FM  band  up  to  300'  i>KcepH 
lor  hi  power  FM-4  that  goes  up  Id 
1/2  mile 

FMT.bffscwM      .  SS93 

RwV2  as  above  but  win  added 
mkepredmp        ,    .  $7  95 

F*M  long  range,  hgh  power  with 
weiy  sermaive  audio  section,  packs 
up  voices  10"  away  St  4  95 

MC- 1 ,  mmiature  ^en^ilrve  mheoar- 
indge  lor  FM- 1.2.4  $2  95 


PACKET  RADIO 
Two  new  veFs<ons  am  avaiaciB 
tor  tne  Commooor e  64  jF^A> 
oTne6M-PCiP-«u  Easyaar 
■embty  NO  TUNING  In 
duOe^FREE  ds*  »rWare.  PC 
fctfrtiand  Fyl  DoCUftienratipCI 


KIT       P-S4A      . 

$59  95 

P4BM 

$59  9^ 

CASE  CPK    . ,  ,  , 

$10  95 

LO  MOISE  PREAMPS 
Make  ma]  reci*ver  come 
ALIVE'  Smal  sue  lor  easy 
mtafedjon  «tn  rt*d 
•nputfwpea 
Exceaent  gain  and  nr>se  fig. 
ure-^guafaniaed  toin^prove 
receptPonr  Specify  band 
2M_PR.to.  220  MHz— PR- 
20.440MH4— PF-40 
Each  kit  $17.95 


TRANSMITTER 
Mwv-sizeo  w.m  pfo*es 
sional  performance 
Sell- powered  from 
phone  l.r»e.  '^snsmrts 
in  FM  broadcast  band 
up  to  *■*  mite  Installs 
easily  anywhere  en 
phono  line  or  inside 
phone! 
PB-1  kil  $14  95 


NEW 


FM  RADIO 

FuH-iiedgcd  supe*t»* 
miCJOfoIi  s^nsurvny, 

IC  defector  and  10.7 
MHz  IF  Tunes  Sid; 
FM  proadcast  band  as 
well  at  large1  portions 
on  each  and  ideal  tot 
"Pug"  receiver,  hoo- 
by  Experiments  or 
even  as  FM  radio1, 
FR  -1  k<t  $19.95 


SPEAKER  PHONE 

TMk  on  die  phone  nandslnee  great  lo  put  m 
shop  or  shack,  press  me  button  to  answer— no 
actual  phone  needed  Works  same  aa  cjynme'- 
ciaJ  untis  Talk  trom  anywhere  in  roorn.  phone 
line  powered — no  battery  needed  Super  lor 
family  and  conference  calls  pi  ouy  two  for 
hands- free  intercom  I  Add  our  case  Ml  for  a  pro 
toDk 
SPi  $29  95       Cese-CSP  $i2  9& 


SUPER  SLEUTH 
A  super  sensitive  anv 
plil-er  wheh  wf  pick 
up  a  pen  drop  as)  15 
teer  Qreal  tar  tnorp- 
TOnng  baby  s  room  or 
as  general  purpose 
fttnplrfier  Fall  2W  rms 
output  Runs  on  A  to 
15  vaUs,  uses  B-45 
C-hm  speaker 
BN9kit  SO  95 


BHOADBAND 

PREAMP 

verypopiJi 

aihpurposa  preamp. 

'deal  lor  scanner, 

TVs    VHFIUHF  ?igs 

counters  Lo  nmsn.  20 

dB  gam,  100  kHz-1 

GHz,  9V- 12  VDC  op- 

Brarjan. 

SA-?ki?  $t4.95 


•2  METERS 

•223  MHz 
•440  MHz 


$149 


95 


FANTASTIC 
FM  TRANSCEIVERS 

SYMTHEStZED — NO  CRYSTALS 

Ramsey  breaks  the  price  barrier  on  FM  rigs1  The  FX  is  ideal  tor  shack 
portacitif  or  mobile  The  wide  frequency  coverage  and  programmable  re- 
peater splits  makes  trie  FX  the  pedecl  rig  lor  Amateur,  CAP  or  MARS 
applications.  Packelears  really  appreciate  ihe  dedicated  packet  pari, 
'  TRUFFM  '  signal  and  almosJ  Inslam  JfH  switching  High  speed  picket? 
No  problem.  Twelve  diode  programmed  channels,  5W  PF  output, 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly  Why  pay 
more  lor  a  used  Tore^n  ng  when  you  can  nave  one  AMERICAN  MADE  {by 
you)  lor  lass  Comas  romjaleM1  lass  case  and  speaker  rathe  Order  ot* 
matching  case  audi  knob  tax  lor  that  pro  look 

FX-l46fcH<2  Meters)  $149  95 

FX  223  Mf  1 1  y»  Meters)  $  1 49  55 

Fk-wrj  k  :  [3/4,  Meters)  S 1 69  95 

CFX  matching  case  set  S  24  95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  lor  any  2  meter  or  220  MHj  hand-held  unit 
These  power  boosters  dekver  over  30  wans  oi  output,  slewing  you  to 
Ml  Ihe  repeaters  lul  quieting  white  the  low  notse  preamp  rantaitaoly 
«rip/ows  reception  Ramsey  EMaronics  hassc*Jitiouaa^dsoll2ma<er 
iTp  k  -5  ^jtrioww*c4lerccera>BMl%«  "  z-t  Mated  2  T.v-er  3=.*.-. 
as  220  MHz.  unrta  Both  haveal  the  features  at  the  rtgh-pneed  oooM- 
ars  a«  a  rraction  of  ihe  cost 
PA  10?  MTR  POWER  BOOSTER  <  ID  X  power  gam> 

Fully  wired  *  tested    ...  *S9  95 

PA  20  220  MHz  POWER  BOOSTER  (6  X  power  gam) 

Fully  wired  &  tested , $89  95 


a 


*■ 


QRP  TRANSMITTERS     HAM  RECEIVERS 


21, 30, 40.  OHM 

CW  TRANSMITTERS 


Join  the  lun  an  QflP*  Thousands  of  these  mini  rigs  have 
h<H?n  gold  and  tons  of  DK  conlacta  have  bean  made. 
Imagine  working  Eastern  Europe  with  a  £30  transmit- 
ter —that's  ham  radio  at  its  bestl  These  CW  rigs  an?  <deal 
mates  to  the  recovers,  al  right.  They  have  two-position 
variable  crystal  control  (one  popular  QRP  XI  AL  mclud- 
•Ot.  one  watt  output  and  buii-nn  Jtnlonna  SWrlch  Runs  On 
12VDC  Add  our  iwMcheig  case  and  lunoh  set  tar  a  hand- 
sortie  finened  look 
Your  choice  or  bands  $29  95 

(Speory  band  OHP-20  30,  «0  or  SO) 
Matcrvng  case  &  knob  set.  CORP  $12  95 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  wiihin  an  hour  ol  receiving  this  kill 
Easy-10-build  M  has  stdetone  o&cillaior.  speed  control 
and  kaysmosi  any  Transmitter  Runs  tor  months  on  a  OV 
batiery  28-page  manual  caves  ideas  on  making  your 
own  key  for  extra  savings.  Add  our  matching  case  set 
tor  tpm^Jete  slafcon  look 

CW7k*  $24  95 

Matefrng  case  knob  set  CCW  $12  95 


ACTIVE  ANTENNA 


Damped  for  space"'  Get  longivire  performance  win 

this  desktop  antenna.  Properly  designed  unit  has  dual 
HF  and  VHF  circuitry  j rid  built  in  whipanlenna,  as  w*ill 
as  external  jack  RF  $ain  control  and  9V  opeuition 
makes  unit  ideal  lor  SWLs.  traveling  hams  or  scanner 
hunt  wno  need  holler  reception  The  matching  case 
andk.iQB  set  gives  the  urm  a  hundred  doRar  too*1 
AA?K*1     .  ...        $2«46 

MMchmg  case  &  knop  set  CAA  f  12  95 


SPEECH  SCRAMBLER 


Communicate  >n  tola)  privacy  over  phone  or  radio   Kit, 

features  full  duplex  operation  using  frequency  invar 
slon  Goth  mike  and  speaker  or  line  in/out  connections 
Easy  hookup  lo  any  radio,  and  telephone  use  requires 
no  direct  connection'  Easy  !o  build  ?.  IC  circuit.  Can  also 
do  used  to  destr.imbia  many  2-way  radio  signals.  Fm- 
sh  your  k:1  ofl  with  i ho  handsome  case  A  knob  sel 
SS-7M  .  $29  96 

Malctvng  case  *  knoo  set,  CSS  S12  95 


SHORTWAVE  RECEIVER 


20, 30. 40,  MM 
All  Moat  RECEIVERS 


Build  your  own  mini  ham  station  Sensitive  aH-mcde 
AM,  CW,  SSD  receivers  use  direct  conversion  design 
wlih  NE602  IC  as  leaturod  In  OST  and  ARAL  hand- 
books Very  sensitive  varaclor  tuned  aver  entire  band 
Pleniy  ui  speaker  volume  Runs  on  9V  battery  Very 
EASY  io  build,  ices  of  fun  and  eckicaiiona*— ideal  for 
begmner  or  o*d  pro  New  30-page  manuat  Add  the  case 
set  lor  wea^noed  proMsaiOnal  look 
Yourchotceol  banos  $29  95 

(Speedy  band  HR-20.  Hfl-30  HR^O  HP-80) 
Hliiiig    ■  n  fl  li fi  ill  rim  $12  95 


2,6,  10  MTR,  220 
FM  RECEIVERS 


Keep  an  oar  on  the  local  repeater  gang,  monitor  the  cop* 
check  oul  |he  weather  or  jusl  plain  listen  around.  These 
sensitive  superhel  receivers  are  just  the-  ncket  They  tunc- 
any  !>  MH/  podion  ol  Ihe  band  and  have  smooth  varaclor 
tuning^  dual  conversion  wllh  ceramJC  IF  dllerg,  AFC.  ad- 
justable squelch  and  ptenly  ol  speaker  volume  Runs  an 
9  V  ban#ry  and  perlomianca  that  rrvals  The  big  rigs'-  For  a 
comptae  1'fnshed  pro  look,  add  our  matchng  case  and 
knob  set  w*th  scroeneo  graphics. 

FW  communications  recerver  lei! .   S29  35 

Soeofy  band  FR  146  f2m)  FR6  (Em)  FR10  |*umj.  FR 

220 1220  M«j) 
Malcrung  case  &  knoo  set  CFH  $12  95 


FM  STEREO  TRANSMITTER 


Run  your  own  stereo  FM  station!  Transmit  a  alabla  signal 
In  the  standard  FM  broadcast  band  ihraughuut  the  house 
dorm  or  neighborhood  Connects  easily  lo  line  outputs  on 
CD  prayer  tape  decks,  etc  Runs  on  9V  battery,  nas 
nlernal  *hp  antenna  and  eitemai  anienna  |ack  Add  our 
case  &et  icr  a  "saatjon   took' 

FM-10M  S29  95 

Manning  case  set,  CFM  SI  2.95 


AIRCRAFT  RCVR 


Fantastic  recerver  thai  captures  the  world  w.th  just  a 
if  antenna4  Can  receive  any  2  MHz  portion  trom  4-1 1 
Mrtf  True  superhet  has  smooih  waraoor  turung.  AGC 
RF  gam  eontrof  >enrp  o*  speater  volume  and  runs  on  a 
9V  battery  Fascmatng  Scoot,  school  or  ctub  prctect 
provides  hours  of  fun  'or  even  me  most  serous  DXer 
For  me  cat,  consider  our  shortwave  converter  Two 
switchabte  bands  |m  3-22  MHz  raflQB}.  each  1  Mrlr 
wide  -tunable  on  your  car  radio  dial  Add  some  interest 
to  your  drive  hornet 

S hon. wave rece iver  kil ,  SRI  ...  9tt  & 

Shortwave  con voriur  k..t.  SCI  $27  95 

Matching  case  set  |o#  SRI.  CSR  *12&5 

Matching  case  set  lor  SCt  CSC  S1?9& 


Hear  eicilmg  air  a  ah  conHnunicaarars — pick  up  planet 
up  to  100  nMes  away1  Receives  HO-OoMHz  AM  an 
Oand,  smooih  varaclor  tuning  superhet  with  AGC,  ce- 
rftm>iC  inter,  adiuslaote  squelch,  excellent  ^ensinvity  and 

lots  at  speaker  vofurrw  Runs  on  9V  oallery  Great  for  air 

shows  or  just  hanging  around  the  airport!  New  30-page 

manual  dotails  pilot  talk.  loo.  Add  case  sal  lor  "pro" 

look 

Afl-1  kit  *24  9* 

Matching  case  set,  CAR  *  1 2  as 


^*S  "JU»  S3  JiTo'  tfti 

«FortgfV4w  gi-atu  mca  so**  tor  wk? 

<W<  -COO  IV-S  9<Vfl   *m  SSJML  *OrM*f 

iatn Ui  *SD-d«v  pan i  w*r r*nlf  on kti  fmn* 
*1  t*M*  pant,  k  ia&oi  w#rpjnlv  o"  fiinid  umti 


_  PHONE  ORDERS  CALL 

o»atiii  mm  20**  ip<  im^ac*        ^RfTrTRRi     b^m  ^m  ^a*.       ^Bh.  ^Bh.    jb|  ^Bj  aaa9  ^a^aVRa\ 

™^  <O0|kf-S  «^i  #WJ$soe*OrM*t  IT.   _  1        Til?  MWMwm        n  RpSrmbs' 

utnii<  *sD-d4VP4niw«fr»nif onkbipini  ■      ■  %0       vawBasai     ■  af^RRW^aWaw 

FAX  716-924-4555 
RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway,  Victor,  NY  14564 
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73  Review 


by  C.  L.  Houghton  WB6IGP 


The  Comet  CX-224 
Triband  Mobile 
Antenna 

Operate  144,  222  and  440  MHz  with  one  antenna. 


Number  8  on  your  Feedback  card 

NCG 

1275  N,  Grove  St. 

Anaheim  CA  92806 

Telephone:  (714)  630-4541; 

(800)  962-261 1 

Price  Class:  CX-224  Triband 

Antenna:  $80 

CFX-324A  Triplexer 

(with  leads:  $100; 

w/o  leads,  CFX-324B:  $95} 

RS-21  Mobile  Mount:  $30 

3D4M;  13.5  feet  of  fow-loss 

coax  w/  connectors:  $23 


I  have  tried  several  different  types  of  antennas  over 
the  years  and  have  at  times  been  quite  pleased 
with  their  operation.  I  was  not  aware  of  a  tnband 
VHF/UHF  antenna  on  the  market  until  I  heard  about 
Comers  new  triband  mobile  antenna,  the  first  on  the 
market  as  far  as  I  can  tell. 

I  set  several  goals  for  evaluating  the  Comet  tn- 
band mobile  whip  antenna.  First  what  improve* 
menls  were  made  by  Comet  in  comparison  to  the 
basic  mobile  antenna  in  use  today?  Second,  what 
advantages  or  disadvantages  were  noted  during  the 
evaluation  test  period?  Third,  how  sturdy  is  the  con- 
struction and  what  is  the  longevity  of  the  product? 
Will  it  hold  up  to  the  weather  and  to  mobile  opera- 
tion? With  those  main  questions  in  place  I  set  out 
with  an  open  mind  to  evaluate  Comet's  new  three- 
band  anten  re- 
installation 

My  installation  consisted  of  the  CX-224  Comet 
antenna,  along  with  their  RS-21  Prestige  trunk  and 
hatchback  mount,  and  their  GFX-324  Triplexer 
(Modet  CFX-324A  has  coax  UHF  connectors  with 
leads,  and  Model  CFX-324B  is  terminated  in  UHF 
connectors  }*  In  actual  use  the  triplexer  is  not  nec- 
essary if  you  intend  to  use  only  one  band  at  a  time. 
In  a  single  radio  mode  all  you  have  to  do  is  switch 
the  coax  cable  to  the  other  transceiver. 

With  the  triplexer  the  coax  cable  can  be  attached 
to  each  individual  radio  or  to  each  input/output  of  a 
three-band  radio,  tt  worked  superbly  on  ail  bands 
with  the  thp lexer  and  triband  antenna.  My  three  sin* 
gte-band  HTs  were  used  singly  and  in  concert  with 
each  other  when  I  switched  to  the  triplexer  for  mo- 
bile operation,  It  was  quite  something  having  the 
triplexer  and  operating  on  all  three  bands  at  the 
same  lime:  144.  222P  and  440  MHz. 

To  those  not  familiar  with  a  triplexer,  ifs  a  pas- 
sive bandpass  filler  with  individual  coaxial  ports  for 
each  band  and  one  combined  output  to  connect  to 
your  antenna  system,  in  this  case  to  ihe  three-band 
antenna.  There  are  three  frequency  ranges  tor  the 
Comet  CFX-324  Iriptexer:  Input  1  is  rated  for  1 .3  to 
150  MHz;  Input  2  for  200  to  320  MHz,  and  fnput  3 
for  390  to  500  MHz.  Power  handling  capability  for 
the  unit  is  600  watts  PEP,  and  the  VSWR  was  less 
than  1.5  on  alt  bands.  Loss  through  the  triplexer 
was  also  very  tow. 

Since  the  Comet  antenna  is  a  single  antenna 
resonant  on  all  three  bands  [144  MHz,  222  MHz 
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and  440  MHz)  the  tnplexer  and  antenna  are  a  natu- 
ral pair.  Operation  can  be  earned  out  with  three  dif- 
ferent radios,  each  connected  to  and  operating  on 
the  same  antenna  at  the  same  time.  Transmit  or  re- 
ceive! it  does  not  matter  how  you  use  it.  That's  the 
concept. 

Road  Test 

i  decided  to  try  this  out  in  actual  operation.  In  my 
test  I  used  my  normal  mobile  radios,  all  single-band 
handie-talkies  on  the  144  (2  meters).  222  (1-1/4 
meters)  and  440  MHz  (3/4  meter)  bands.  See  the 
Figure  for  details. 

The  antenna  mount  was  positioned  on  the  lug- 
gage rack  of  my  station  wagon.  A  comparison  an- 
tenna (quarter-wave)  was  mounted  on  the  other 
side  of  the  car  for  each  band,  one  at  a  time  fn  test 
comparisons  on  2  meters  (146  MHz)  the  antenna 
showed  about  2  dB  gain  over  the  test  antenna.  On 
1-1/4  meters  (222  MHz)  gain  was  slightly  higher, 
just  over  3  dB,  and  on  3/4  meters  {440  MHz)  gain 
was  noted  at  just  over  5  dB.  The  gains  may  have 
actually  been  slightly  higher,  considering  connector 
wobble  during  the  test,  switching  and  timing  be- 
tween measurements.  Also,  I  did  not  have  attenua- 
tors  in  fractional  values  to  exactly  duplicate  results, 
so  I  had  to  settle  for  1  dB  increments.  In  any  caseT 
performance  was  as  advertised  in  this  portion  of  the 
test. 

On  transmit  I  measured  the  system  SWR  which 
was  quite  flat  (1.5  to  1  SWR)  over  each  band.  I 
have  seen  dua3-band  antennas  before  and  tried  to 
construct  one  (which,  by  the  way,  is  quite  tricky  to 
get  working  right)  But  for  a  three-band  antenna  to 
perform  so  well  and  be  matched  throughout  the 
band,  to  say  I  was  pleasantly  surprised  is  quite 
mild!  I  was  very  impressed  with  Comef  s  antenna 
and  their  attention  to  detail.  J  was  skeptical  at  first. 
trying  to  keep  an  open  mind,  but  after  lots  of  mobile 
operation  it  proved  to  be  a  real  joy  to  use 

The  setup  is  nothing— there  are  NO  adjustments 
to  make,  There's  no  element  to  change  length— just 
screw  the  base  of  the  antenna  onto  its  coax  feed- 
er/mount and  you  are  ready  to  go  right  out  of  the 
box  Quite  impressive!  Comet  really  did  their  home- 
work for  us  fn  making  the  antenna  "goof  proof."  In 
extended  operation  with  the  triplexer  no  degrada- 
tion in  signal  performance  was  noted,  with  three  dif- 
ferent frequency  radios  connected  all  at  the  same 
time  (my  HTs),  and  the  large  triband  rig. 


Photo.  The  Comet  CX-224 
triband  mobile  antenna. 

I  suppose,  in  the  case  o(  my  HTs, 
you  could  give  a  different  radio  to  two 
other  amateurs  in  your  car  and  all  op- 
erate at  the  same  time.  Normally  you 
would  operate  on  one  frequency  and 
monitor  or  scan  the  other  bands.  This 
mode  worked  very  well  in  practice  and 
allowed  me  to  keep  up  with  several 
frequency-hopping  friends.  I  did  test 
two  radios  at  one  time  and  did  not  no- 
tice any  interaction  or  degradation  ev- 
er, even  between  the  Z  meter  and  its 
harmonic-related  3/4  meter  radio  {si- 
multaneous transmit  and  receive). 
There  was  no  apparent  toss  of  sensi- 
tivity on  one  band  while  transmitting 
on  another  band. 

Lots  of  Good  Points 

There  are  so  many  applications, 
advantages  and  improvements  it's 
hard  to  know  where  to  start  desribing 
them.  First,  the  ready-out-of-the-box 
aspect  makes  a  vast  difference,  Oper- 
ation with  the  triplexer  is  so  easy  it  re- 
quires no  intervention  to  start  opera - 
tion^you  just  connect  the  coax  cable, 

How  sturdy  is  the  system?  Well, 
the  mechanical  construction  of  the  an- 
tenna is  quite  durable  and  has  han~ 
dted  its  brushes  with  low-hanging  tree 
limbs  quite  well.  The  antenna  is  well 
made  and  should  have  a  long  tile, 
even  with  some  harsh  treatment,  and 
should  survive  even  bad  weather  for  a 
long  time.  All  elements  to  tune  the  an- 
tenna are  sealed  in  a  plastic/epoxy 
molded  enclosure  around  the  main  element,  also 
very  strong. 

All  exposed  metal  used  in  the  antenna  is  stain- 
less steel.  The  mount  only  was  covered  with  a  hard 
black  enamel  finish.  The  hardware  is  very  substan- 
tial, making  it  a  rigid  mount. 

The  trunk  hatchback  mount  was  adaptable  and 
easy  to  apply  to  many  different  surfaces  of  my  sta- 
tion wagon.  All  you  need  is  a  thin  metal  strip.  like 
the  top  of  your  auto  door  or  trunk  lid,  to  fasten  the 

Continued  on  page  28 


PCB  and  SCHEMATIC  C.A.D. 
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•  Runs  on 
PC/XT/AT/286/386  with 
Here,  CGA,  EGA,  VGA. 

•  Design  Single  sided, 
Double  sided  and 
Multilayer  boards. 

•  Provides  Surface  Mount 
support. 

•  Standard  output  includes 
Dot  Matrix  /  Laser  /  Inkjet 
Printers,  Pen  Plotters, 
Photo-plotter  and  N-C. 
Drill. 

•  Award  Winning  EASY-PC 
is  now  in  use  in  over 
13,000  Installations  in  70 
Countries  World-wide. 

•  Much  easier  than 
Lighlbox  and  tapes. 

•  SUPERBLY  EASY  TO 
LEARN  AND  USE. 

•  Not  Copy  Protected. 


Options;- 1000  piece  symbol  library  $75.00, 
Surface  Mount  library  $112,  Gerber  Import  facility  $195.00 
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Our  New 

COMMUNICATIONS  DECODER 

Is  A  MUST  For  All  Serious  FM'ers! 


Introductory 

price:SlW 


THE  MODEL  CD-1  DECODES  &  DISPLAYS: 

•  1 04  DCS  CODES  (Digital) 

•  SO  CTCSS  TONES  (Analog) 

•  16  DIME  DIGITS  (Touchtone) 

The  CD-1  reveols  everything  you  need  to  know  to  operate  any 
open  repeater  or  phone  patch.  Simpfy  connect  the  CD-1  to 
your  base,  scanner  or  mobtle  radio. 

When  someone  uses  a  system,  the  CD-1  decodes  and  displays 
the  CTCSS  or  DCS  code  and  in  addition  any  DTMF  codes  that 
were  used  to  control  the  system.  (Including  phone  patch 
access  codes  and  the  phone  number  dialed).  DTMF 
sequences  are  stored  and  automatically  replayed  just  in  case 
you  missed  something  important.  Use  the  CD-I  to  fearn  police 
and  fire  codes  too! 

Toll  FfM  (800)  545-1340 
Phone  [805]  642-7184  *  FAX  (805)  642-7271 


Connect  Systems  Inc. 

2064  Eastman  Ave.  #113 
Ventura,  CA  93003 
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Comet  Three-Band  Antenna 

Continued  from  page  26 

mount.  It  has  four  Allen  screws  to  fix  it  securely. 
The  big  advantage  to  this  type  of  mount  is  thai 
It's  a  real  wife*pleaser,  a  no-hole  installation  on 
your  car.  ]  managed  a  no-scratch  mounting 
demonstration  for  my  wife!  The  mount  is  provid- 
ed with  a  pad  to  prevent  scratches  on  the  cars 
finish  when  mounting  or  removing  it. 

The  bottom  surface  is  where  the  four  Allen- 
head  screws  fix  the  mount  to  your  trunk  or  door 
For  a  trunk  application,  the  mount  is  normally  po- 
sitioned straight  up  in  all  adjustments.  If  you  took 
the  mount  off  the  trunk  and  mounted  it  on  the 
door  the  antenna  would  be  horizontal.  However, 
by  a  simple  adjustment  on  the  mulli-angfe  mount 
you  can  right  the  antenna  to  vertical  in  moments. 
As  I  said,  very  versatile. 

The  antenna  can  be  removed  quickly  with  a 
few  Iwists  from  the  mount  for  theft  prevention 
when  parking  your  car  I  usually  place  external 
antennas  inside  the  car's  trunk  to  keep  them 
out  of  sight.  For  all-day  parking,  a  mobile  anten- 
na on  display  is  a  red  flag  for  someone  on  a 
"shopping  spree/  Placing  it  in  the  trunk  and 
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Com*  CX-224 

U4.WU;-JJ0MH; 
Antenna 


RG  58 


out  of  sight  took  only  a  few  seconds. 

Another  feature  that  took  me  by  surprise 
was  the  base-to-anlenna-mount  portion  of 
the  antenna  itself.  It  is  connected  to  an  in- 
ternal spring-type  mechanism  that  permits 
the  antenna  to  be  folded  over  in  a  hinging 
action.  It  does  not  disconnect  at  this  joint 
but  can  be  folded  over  in  one  section  so 
you  dont  have  to  drag  it  through  your  open 
garage  door.  Fold  it  over  and  then  just  park 
in  your  garage — a  nice  additional  feature 
from  Co  met. 

My  overall  rating  for  this  antenna  from 
Comet  is  one  of  high  marks  in  all  cate- 
gories. They  have  done  an  excellent  job 
making  three-band  mobile  operation  on 
one  antenna  quite  easy  and  cost  effective. 
What  seems  to  be  a  complex  antenna  sys- 
tem is  actually  very  simple  to  put  into  oper- 
ation. I  feel  this  product  was  engineered 
and  delivered  to  fill  a  real  void,  especially 
when  you  consider  that  you  are  getting 
one  complete  ready*to*use  antenna  system 
for  the  three  prime  VHF/UHF  amateur 
bands  in  use  today:  144  MHz  (2  meters).  222      highly  recommend  this  antenna  to  anyone 
MHz  (1-1/4  meters),  and  440  MHz  (3/4  meters).  I      searching  tor  a  good  system  for  these  bands. 
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Figure.  Comet's  (riband  antenna  with  tripiexer  wilf 
feed  one  three-band  radio  or  three  individual  radios, 
with  one  radio  per  band-  Ait  may  transmit  or  receive 
at  the  same  time. 


NiCad  Restorer  Charger 

Continued  from  page  24 

size  cells  arc  to  be  restored  or  charged.  It's 
important  to  limit  the  charging  current  to  the 
maximum  recommended  for  the  cell  size. 

The  battery  com  part  me  nl  was  made  from 
aluminum,  with  a  small  aluminum  insert 
for  use  with  AA  size  batteries.  If  the 
builder  wishes,  a  commercial  holder  for  a 
C,  and  one  for  an  A  A  (wired  in  parallel), 
can  be  used  instead. 

The  LM3I7L  low  current  voltage  reg- 
ulator powers  the  op  amp,  as  the  supply 
voltage  fluctuates  considerably  while  C! 
and  C2  are  being  charged.  Without  the 
regulator,  the  op  amps  might  lose  some 
of  their  stability. 

The  two  mini-pots  may  be  replaced 
with  18k  ohm  resistors  if  the  power 
transformer  is  equivalent  to  the  Western 
Electric  20 1 2A. 

Any  case  will  do,  I  used  a  stock  Radio 
Shack  item. 


Parts  List 

1 

1  amp 

bridge  rectifier 

C1.2 

2200  uF.  25V 

electrolytic 

G3 

1000uF,25V 

electrolytic 

C4.5.7 

4,7  uFf  15V 

tantalum 

ce 

1.5  uF,  15V 

lanlafum 

U1 

LM35SN 

IC 

1 

standard 

LED 

Q1 

EGG  181 

CT2N2055  or  40411 

U2 

LM317L 

regulator 

m 

100  ohm,  2W 

carbon 

R2 

150  ohm,  1/4W 

carton 

R3 

580  ohm,  1/4W 

eartxsn 

R4,B,15 

100k,  1/4W 

carton 

R5 

560k,  1/4W 

carton 

R6 

10kr1/4W 

carbon 

R7f11 

1,5kp1MW 

carbon 

R9 

820  ohm,  1/4W 

carbon 

R10.13 

20k 

Irimpols 

R12 

220k.  1/4W 

carbon 

R14 

47  megohm.  t/4W    carbon 

1 

GE-103Y  Triac 

SCR 

Misc.:  Case.  PC  board. 

mini-jack  (for  meter), 

terminal  strip,  battery  holders) 

Adjustments 

There  are  only  two  of  these,  and  ihey  are 
interrelated.  R10  sets  the  bias  on  Ula  so  that 
its  output  will  go  positive  just  before  CI  and 
C2  reach  full  charge.  RI3  is  set  to  enable 


U 1  b  positive  output  when  the  voltage  across 
the  batter}  being  restored  reaches  about  200 
or  300  mV  A  battery  sustaining  that  voltage 
between  restoration  pulses  is  usually  free  of 
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Figure  2.  {a)  The  PC  hoard  and  (h)  parrs  favour* 
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High  Performance 

2  Meter  Yagi 

Improve  your  signal  with  this  compact  design 


by  Bill  Robertson  W3H Ml 


II  never  ceases  to  amaze  me  thai  with  40 
milliwatts  of  RF  power  into  a  yagi  anten- 
na, I  could  bring  up  a  2  meter  repealer  30 
miles  away.  But  it  happened.  The  report  I 
got  was  of  a  '\ . ,  raspy  background  but  clear 
copy.'1  Another  incident  that  proves  there  is 
no  substitute  for  a  good  antenna. 

2  Meter  Yagi  Design 

The  antenna  shown  in  Figure  1  has  the 
characteristics  listed  in  Table  1,  which  were 
taken  from  my  old  engineering  notebook. 

It  is  interesting  to  note  that  on  the  hand- 
drawn  pattern  of  Figure  3,  the  E-plane  pat- 
tern is  skewed  about  5  degrees  off  center. 
This  skew  is  caused  by  the  gamma  matching 
element.  The  side  of  the  radiator  with  the 
gamma  element  lends  to  be  the  side  of  the 
positive  skew,  Reversing  the  gamma  ele- 
ment reverses  the  skew,  When  mounting  the 
yagi  vertically,  it  is  best  to  have  the  gamma 
element  on  the  upward  side  so  the  pattern 
will  tend  to  point  5  degrees  upwind. 

Super  Portability 

Transmitter  hunters  will  find  this  antenna 
an  asset  because  of  its  size,  weight,  mount- 
ing and  operation  case.  It  can  be  mounted  ei- 
ther horizontally  or  vertically. 

After  a  look  at  Figure  1 .  it  is  evident  that 
this  yagi  appears  to  be  a  little  different  from 
run-of-the-mill  yagi  antennas.  The  driven  el- 
ement is  close  to  the  reflector,  and  the  re- 
flector itself  looks  considerably  longer  than 
normal.  The  full  size  boom  length  is  just  un- 
der one  wavelength. 

The  gain  measured  in  the  lab  on  a  20  to  I 
model  using  a  standard  gain  hom  was  13.8 
to  14J  dBi  over  a  3  percent  bandwidth.  The 
beamwidth  at  the  half  power  point  is  about 
37  degrees  in  the  E-plane  (vertical  plane, 
with  the  antenna  mounted  vertically),  and 
about  42  degrees  in  the  H-plane  (horizontal 
plane).  The  VSWR  (Voltage  Standing  Wave 
Ratio)  with  the  gamma  set  as  shown  in  Fig- 
ure 2  is  1.5:1  or  less  at  145—148  MHz.  You 
can  gel  a  larger  bandwidth  by  changing 
some  components  in  the  gamma  matching 
element,  1  have  found  that  the  combination 
shown  fits  my  needs, 

I  always  refer  to  this  antenna  as  the  "Stu 
Henderson  Yagi/*  after  the  guru  who  devel- 
oped all  of  its  basic  parameters,  which  he 
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based  on  his  original  design  for  a  folded 
dipole  TV  antenna.  Stu  spent  many  hours 
experimenting  with  this  antenna  design.  My 
part  in  the  design  consists  of  the  matching 
device  and  the  construction  technique, 

Even  though  the  antenna  described  here  is 
for  2  meters,  the  same  parameters  work  just 
as  well  for  any  frequency.  See  Table  2. 

Wood  or  Metal? 

The  antenna  and  supporting  mast  are  all 
metal  with  the  tolerances  held  as  close  to 
within  1/16  of  an  inch  as  possible.  Using 
metal  for  all  the  antenna  parts  does  not  af- 
fect the  performance. 

In  several  articles  I  have  read  lately,  the 
beam  antennas  have  wooden  booms  and 
masts.  However,  in  most  eases,  the  added 
protection  of  all-metal  mast  elements  is 
worth  more  than  the  minor  benefits  of  insu- 
lated booms  and  masts. 

One  of  the  things  I  measured  in  the  lab  on 


the  models  was  the  effect  of  metal  with  the 
antenna,  vertically  or  horizontally  polarized, 
mounted  on  the  supporting  mast.  No  measur- 
able difference  could  be  detected  on  the  pat- 
terns or  gain  when  comparing  wood  versus 
metal  mast  and  boom  element. 

Making  the  Boom 

The  first  and  most  important  task  is  to  cor- 
rectly drill  all  the  holes  in  the  boom.  See 
Figure  1.  Getting  this  right  is  very  important 
because  it  affects  the  accuracy  as  well  as  The 
appearance  of  the  antenna.  The  boom  re- 
quires 72-1/4  inches  center-to-center  from 
the  reflector  element  to  director  number  3. 
Therefore,  I  had  to  purchase  two  booms  be- 
cause they  only  came  in  72- inch  lengths.  See 
Table  3, 

At  the  same  store,  I  purchased  a  1-inch  di- 
ameter wooden  doweL  A  3-inch  long  section 
of  the  dowel  was  wrapped  with  one  layer  of 
aluminum  foil,  and  forced  1-1/2  inches  in- 
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IHKN.T 


4" BOOM 
EXTENSION 
SEE  TEXT 


EXISTING 
TV  WAST  OR 

EQUIVALENT 


Figure  I.  An  exploded  view  of  die  yagi. 


& 


CORPORATION 


9  Autry 

Irvine,  CA  92713 

(714]  458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  snorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
ixctpt  AS  U.  HS-4A.  US  hk  HS-4L  RS  5L 

•  MAINTAIN  REGULATION  &  LOW  RiPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  tor  RS-3A 

•  ONE  YEAR  WARRANTY  *  MADE  »N  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE.  105-125  VAC 

•  OUTPUT  VOLTAGE    13.BVDC  +  0,05  vofts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  Smv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SL  SE 


MODEL 


Colors  Continuous 

Gray     Black     Duly  lAmpal 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  *  7 


JCS" 

[Amps! 


11 


Size  [IN] 


23/<  x  7%  x  9fo 


Shipping 
WL  fibs.) 


11 


RS-L  SERIES 


i 


Continuous  ICS"  Size 

MODEL  Duty  {Amps]  [Amps)  H-W 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  3^x6^x7% 


RS-5L 


Vh  x  6ft  x  Tk 


Shipping 
Wl.  [Ills.] 

6 

7 


•  19"  RACK  MOUNT  POWER  SUPPLIES 


RM  SERIES 


MODEL  RM-35M 


MODEL 

RWM2A 

RM  35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-6QM 


Continuous 
Duly  lAmps] 

9 

25 

37 

50 

9 
25 
37 
50 


IDS* 
[Amps! 
12 
35 
50 
55 

12 
35 
50 

55 


Size  [IN| 

HxWxO 

5%  x  19x8% 

5%  x  19  x  12ft 

5  ix19x12  Vj 

7x19x12 

5%  x  19x8% 

5'A  x  19  x  12Vz 

SW  x  19  x  12V? 

7  x  19  x  12  V? 


Shipping 
WL  libs] 

16 

38 

50 

60 

16 

38 
50 

60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 
RS-3A 
RS-4A 
RMA 
RS-7A 
RS-7B 
RS-10A 
RS*12A 
RS-12B 
OS- 20  A 
RS-35A 
RS-50A 


Colors 
Gray        Black 


* 


Continuous 

Gitj  (Amps) 

2,5 

3 

4 

5 

5 
7,5 

9 

9 

16 

25 

37 


ICS' 
lAsps] 

3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Sfzi  [IK) 
I  x  Wx  D 

3x4^x5^ 
3*i  x  6h  x  9 

3%x6^x  7% 
3*4  x  6ft  x  9 

4x  Vh  x  10^ 

4x7V2x10^ 
4Vz  x  8  x  9 

4x7Vk  x  10^ 

5  x  9  x  1QV? 

5  X  11  X  11 

6  x  13-<  x  11 


Snipping 

Wl  (lbs  I 

4 

5 
7 
9 

10 
11 
13 
13 
18 
27 
45 


RS-M  SERIES 

■ 


MODEL  RS-35M 


VS-NI  AND  VRM-M  SERIES 


MODEL 

Switchable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Cfitiiifis 

Oily  (Amps | 

9 

16 
25 
37 


ICS4 

(Amiij 

12 

20 
35 
50 


Sizi  |IN| 
H  X  W  x  0 

4'A  X  B  X  9 

5  x  9  x  101* 

5x  11  X11 

6x  13^x11 


Snipping 
Wl  (lis.) 

13 

IB 
27 
46 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 


to  Full  Load 


MODEL 


MODEL  VS-35M 


VS-1 
VS-20M 
VS-35M 
VS^SOM 


Continuous 
Duty  (Amps) 

13.8VDC  @10VDC  @5VDC 

9               5  2 

16              9  4 

25             15  7 

37             22  10 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


15 
22 


7 
10 


ICS* 

|Amps) 
@  13,8V 

12 

20 

35 

50 


35 
50 


Sizi  [IN) 
HxWxO 

4^x8x9 

5  x  9  x  10^ 
5  x  11  x  11 

6  x  13*i  x  11 


5V+  x  19  x  12T& 
5V4  x  19  x  12Vz 


Shipping 
Wl.  (Ills.) 

13 

20 
29 
46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
R3-12S 
RS-20S 


Color? 
Gray        Black 


Ctntiimus 

Dity  (Ahis) 
5 

7.5 
9 

16 


7 

10 
12 
20 


Sizi  (til 

HxWxD 
4  X  7ft  x  10^ 
4X  7$  X  10^ 

4^X8X9 
5  X  9  X  10'/; 


Skipping 
WL  fill.] 

10 
12 
13 
18 


MODEL  RS-12S 


#ICS— Intermittent  Communication  Service  (50%  Duty  Cycle  Smin,  on  5  mm,  off) 


CIRCLE  16  ON  READER  SERVICE  C A RO 


9  \f2m 


STRIP  OUTER  iKSULAT<OM  I  LEAVE  BfrAlD) 


l/a-r 


.  ■.-. 


__--  :-'i  — ■ 


&AW4  co**  orniit 


SQ239  CONNECTOR  MOUNTED  wrTM 
4  EACH  4  40  x  l/2~  SCREWS 


SOLDER  COAX  CENTER  CONDUCTOR 
TD  CONNECTOR 


RAGlATINC 
ELEMENT 


FflONT 


CLAMP 


2  PIECES  ALUMINUM  1/2*  WJDE  a  2  J/2"  LONG 

DRILL  3  4-40  CLEARANCE  MOLES  AND  TQfiM 
AROUND  ELEMENTS.  LOCATE  AS  SHOWN 

MOUNT  WITH  3  EACH   4-40  k  ^2"  SCREWS, 

NUTS  AND  LOCK  WASHERS. 


BRACKET  DETAILS 

^  i/i- — 


#10  CLEARANCE  HOLES 
DfliLLTO  SU-rT— 


v 


9C*  9ENC  LINE 


M^4 


Figure  2,  Gamma  fabrication  details 


will  be  the  180  degree  point.  After  cemcr- 
punching  ihem,  you  can  drill  the  holes.  Using 
a  3/&-inch  drill  bit  on  the  hand  drill,  1  drilled 
each  element  from  both  sides  of  the  diameter 
towards  the  center  oT  the  boom. 

Next,  I  drilled  the  I /16-inch  holes  at  90 
degrees  10  ihe  large  holes  for  the  #10  metal 
screws.  These  holes  are  for  securing  the  de- 
ments once  they  have  been  installed.  I  locat- 
ed the  proper  90  degree  point  with  the  same 
paper  technique  as  before. 

Now  you  can  locate  the  U-boIt  holes  and 
use  the  same  technique  with  the  paper  to  cen- 
ter ihe  1/4- inch  clearance  holes.  Drill  from 
opposite  sides  again  to  get  the  holes  straight 

Assemble  the  elements  by  cutting  them  to 
the  correct  length,  as  listed  in  the  design  pa- 
rameters, I  found  it  was  easier  to  center  the 
elements  during  installation  by  first  measur- 
ing each  element  and  marking  the  center 
point,  then  second,  measuring  from  the  ccn* 
ter  point  in  either  direction  5/8  of  an  inch, 
and  third,  scribing  a  circle  around  the  diame- 
ter of  the  element.  Then  you  can  push  the  el- 
ements into  the  3/8-inch  diameter  holes,  as 
shown  in  Figure  lt  unlil  the  scribed  circle  is 
flush  with  the  boom. 

If  enough  care  has  been  taken  drilling  the 
holes,  you  may  be  able  to  drive  the  elements 
in  and  not  have  to  use  the  #10  screws  to  hold 
them  in  place.  If  the  fit  is  sloppy,  use  the 
screws  and  lighten  them  until  they  touch  the 
elements,  (Batten  the  screws  on  the  tip  with 
a  file  before  insertion — this  makes  them  fit 
against  the  elements  a  littie  belter  than  a 


side  the  1-1/4-inch  outside  diameter  alu- 
minum tubing.  This  allows  an  extension  to  be 

made  to  the  boom.  I  added  a  4-inch  piece, 
making  the  total  length  76-1/4  inches.  Two 
holes  were  then  drilled  through  the  metal  and 
the  wood  for  the  two  #4-40  x  1-1/2-inch 
screws,  (Aluminum  pipe  in  longer  lengths  is 
available  at  some  stores.) 

A  bench  vice  was  used  to  hold  the  boom  in 
a  fixed  horizontal  position.  J  used  a  plumb 
line  to  find  the  top  point  on  both  ends  of  the 
boom.  Then  I  scribed  a  line  running  the 
length  of  the  boom.  Along  this  line  I  mea- 
sured out  the  element  spacing,  and  center- 
punched  each  one.  Before  punching,  howev- 
er, 1  double-checked  each  element  spacing 
for  an  accuracy  of  as  close  to  t/16  of  an  inch 
as  possible. 

At  each  element  measurement,  1  scribed  a 
line  around  the  boom  diameter  If  you  use  a 
drill  press  lo  make  the  holes,  all  this  will  be 
unnecessary,  1  used  an  electric  hand  drill,  so  I 
wanted  to  find  the  bottom  hole  as  accurately 
as  possible,  and  drill  from  both  sides,  rather 
than  taking  a  chance  on  holding  the  hand  drill 
straight. 

To  accomplish  this,  I  cm  a  strip  of  paper 
and  wrapped  it  around  the  diameter.  With  this 
strip  of  paper  marked  properly,  I  could  accu- 
rately find  each  180  degree  point  for  every 
element  measurement 

After  marking  the  paper  strip  for  one  boom 
diameter,  you  just  lay  it  out  flat  and  measure 
and  mark  the  halfway  point.  Then  wrap  it 
around  the  diameter,  and  the  halfway  mark 


Figure  J.  £ -plane  pat  I  em  sketch* 
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VERSATILITY!  MEASURE  POWER  FROM 
2mW  to  10kW  WITHIN  5%  OF  READING. 


V 


A  handful  of  Bird's 
unique  7-level  plug-in 
elements  and  a  4410A 
series  THRULINE*  watt- 
meter, lets  vou  cover  wide 
power  and  frequency  ranges 
anywhere  —  engineering  lab, 
production  floor,  service  bench 
or  in  the  field. 

Inside  Bird's  4410A  directional 
wattmeter  is  a  patented,  self- 
balancing  bridge  detect- 
ing scheme  that  permits 
fast,  accurate  readings 
from  2mW  to  lOkW  over 
frequencies  from  200  kHz 


who  else  but 

ftiiVQ 


(or  as  low  as  50  kHz 
with  a  special  ele- 
ment) to  23  GHz, 
The  secret  is  in  the  new 
4410  series  elements  pro- 
viding seven  power  ranges 
instead  of  one,  with  ±5^  read- 
ing accuracy.  Simply  select  the 
range  you  want  with  a  front-panel 
rotary  switch. 

Available  in  4  versions:  battery  port- 
able, AC  and  batterv 
portable,  rechargeable 
portable^  or  AC  and  battery 
rack  mount.  Carrying  case 
optional. 


30303  Aurora  RcL,  Cleveland  OH  44139  LISA  -  (218)  248-1200  *TLX:  706898  Birt  Elec  UD  -FAX:  (216)  248-5426 

C  Copyright  1991 8*d  EleUiw*cCorp 


CIRCLE  176  ON  READER  SERVICE  CARD 


iELIMINATE 


NI-CAD  BATTERY  PROBLEMS! 


Chk.f  MO, 
(FL  odd 

sales  tax) 


EocfturirOrw 


s44.95 

S  fie  H  irvcludad 


WITH 
THE 


DECHARGING  SYSTEM 


READY-PAK  JR.  restores  Ni-Cods  to  their  "FULL 
CAPACITY'  by  properly  decharging  cells  and 
packs.  Automatically  stops  discharge  at  proper 
level  then  balances  and  equalizes  cell  voltages! 
For  AAA  thru  D  cell  groupings,  or  packs  which 
are  between  70  MaH  and  1200  MaR  HTs, 
cellular  phones,  RC  hobby,  metal  detectors, 
cordless  phones  and  tools  etc,  all  use  Ni-Cads 
...get' em  back  in  shape  with  READY-PAK  JRA 

-MADE  IN  USA- 

EACH  UNIT  COMES  WITH  THESE  CONNECTION  SYSTEMS: 

Alligator  clips,  9v  battery  snap,  and  Adjustable  Velcro 
system  to  fit  all  X-ceiver  and  cellular  flat  packs. 


CREDIT  CARD  ORDERS  ONLY! 

1-800-392-6374 

24  Hfs,  7  Days 
FAX  (904)  562^20<?  (P.O.  U  only) 

CAMCORDER  OWNERS!  ~ 
ask  about  READY-PAK  n 
for  6v.  96v  and  12v  packs 


CHOOSE  FROM  3 
MODELS* 


Original  Unit 
for  3.6.  4,8, 6,  7.2  Volt 


Low  Range  Unit 

for  7,2.  8.4  9.6,  10.fi  Volt 


High  Range  Unit 
for  9.6,  10  8.  12.  132  Volt 


StiR  ELECTRONICS 

237  Pond  Pine  St. 
Tallahassee-  FL  32310-9081 

For  More  Information: 

8  am  to  8  pm  EST  Mon-Frt 

(904)575-1207 


signal  diode 


survived 
a  20,000 
AMPERE 
Lightning 


1KV/NS 
EMP  Pulse. 


It  was  protected  by  a  USA 
made,  Patented,  coaxial 
protector  that  has  low 
VSWR  <1.1  to1  and 
<0.1  dB  loss. 
No  other  protector  in  the 
world  works  better. 


•For 50 to 93 ohm  systems. 
•For  coax  to  6  GHz  and  to  50  KW, 

•  For  telephone  and  data  lines. 

•  For  Power  Mains  30  480VAC. 

•  For  chemical  ground  rods, 

'To  Keep  You  Communicating... 
We  Changed  Blitz  To  Bliss  " 


2 


CIRCLE  142  ON  READER  SERVICE  CARD 


ORPOR  ATION 

2225  Park  Place 

R  O-  Box  9000 

Minden,  NV  89423-9000 

(702)782-2511   *  (800)325-7170 

FAX:  (702}  782-4476 


CIRCLE  49  ON  READER  SERVICE  CARD 
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Table  1 .  Center 

Design  Yagi  on  146  MHz 

Gam: 

14  dB 

Bandwidth  for  1.5  to 

1  VSWR: 

3  MHz                                  1 

Beam  width  E-  plane 

37  degrees 

Beam  width  H  -plana 

42  degrees 

FronMo-Back  Ratio: 

Greater  than  20  dB 

SkJetofces: 

Greater  than  1 5  dB  down 

Length 

76-1/4  inches 

UU^frf-it 

Less  than  2  pounds 

sharp  point-)  Double-check  the  fit  by  pulling 
and  pushing  on  the  elements,  Tighten  as  nec- 
essary, but  do  not  over-lighten,  as  this  will 
distort  the  element  and  could  tear  the  thin  skin 
of  the  boom. 

Gamma  Construction 

Fabricate  the  gamma  parts  as  shown  in  Fig- 
ure 2,  The  gamma  is  simple  and  very  effec- 
tive- The  length  of  coax  provides  the  series 
capacitance,  and  the  slider  provides  the  induc- 
tive adjustment.  The  combination  provides  the 
resistive  component.  Cut  a  10-1/2-inch  length 
of  RG-8,  RC-9,  RG-213,  or  RG-14  cable.  All 
will  work  because  they  naturally  have  a  ca- 
pacitance of  about  29  pF  per  foot. 

Trim  two  1/2-inch  segments  at  one  end  as 
shown  in  Figure  2,  one  all  the  way  down  to 
the  center  conductor,  and  the  other  through 
the  outer  insulation  and  braid.  Cut  the  outer 
insulation  only  from  a  2-inch  section  that  will 
be  in  contact  with  the  gamma  slider.  The  total 
braid  left  on  the  coax  piece  should  be  9-1/2 
inches  for  about  23  pF  series  capacitance. 


Table  2.  The 

"Stu  Henderson  YagP1 

for  146  MHz 

Reflector  length 

=  509// 

35-13/16" 

Space  #1 

=  106// 

8-11/16" 

Radiator  length 

=  466// 

31  2-5/16" 

Space  #2 

=  204tf 

r  4-3/4' 

Director  #1  length 

=  436/f 

2*11-13/16* 

Space  *3 

=  2S0/r 

1*11-1/16" 

Director  #2  tenglh 

=  423/r 

2*  10-3/4" 

Space  #4 

=  2flav 

1' 11 -3/4" 

Director  #3  length 

=  400// 

?8-7^ 

Where  f  is  in  megahertz 

Fabricate  the  connector  bracket  and  mount 
the  SO-239  connector.  Align  the  bracket  on 
the  boom  at  45  degrees  from  the  elements, 
and  drill  the  mounting  holes  for  the  #!0  metal 
screws.  Solder  the  coax  piece  to  the  connector 
and  mount  the  remainder  of  components, 

Final  Adjustments 

Fabricating  the  antenna  to  the  dimensions 
specified,  and  holding  the  tolerance  to  1/16  of 
an  inch,  should  get  you  very  close  to  the  de- 
sign parameters.  1  moved  the  gamma  slider  in 
about  1/4  of  an  inch,  and  that  is  the  only  ad- 
justment I  had  to  make  on  the  first  try. 

For  the  VSWR  adjustments,  I  mounted  the 
yagi  on  a  10-foot  section  of  TV  mast  and 
leaned  it  against  a  4-foot  chain  link  fence, 
This  allowed  me  to  make  changes  easily.  I 
then  mounted  the  yagi  on  an  existing  TV  mast 
and  measured  the  VSWR  again.  One  adjust- 
ment of  about  3/8  inch  was  all  I  needed,  and  I 
was  close  enough  on  the  second  try. 


Table  3.  Materials  List  for  the 
2  Meter  Yagi 

2  booms         1-1/4"  dia,  76"  long,  0.05*  wait  thickness 

3  elements      3/B"  dia.,  6-toot  long 

solid  of  thin  wall 
1    piece  scrap  3"  x  4",  1/16"  thick 


I  think  the  yagi  is  an  easy  antenna  to  build. 
I  have  built  at  least  10  antennas  for  different 
frequencies,  plus  all  the  models  during  the  de- 
sign phase  in  the  antenna  lab. 

The  total  cost  for  the  antenna,  including  the 
connector,  U-bolt,  and  all  hardware,  is  less 
than  $30.  If  you  also  buy  a  20-foot  mast,  a 
roof  support  bracket,  and  50  feet  of  coax  with 
two  connectors,  the  cost  is  still  less  than  570, 
You  can  buy  the  necessary  materials,  hard- 
ware, and  connectors  at  most  hardware  stores 
and  Radio  Shack. 

Less  expensive  methods  for  mounting 
the  antenna  are  available.  One  economical 
approach  is  to  use  two  chain  link  fence  rails 
as  masting,  and  a  roof  bracket.  The  rails  are 
10  feet  long,  interlock  with  each  other,  and 
arc  about  $6,00  each.  The  roof  bracket  can 
be  installed  to  hold  the  rails  at  the  roof  lev- 
el. On  most  houses  there  will  still  be  ade- 
quate antenna  space  on  the  mast  above  roof 
level. 

The  yagi  described  here  will  work  well  if 
fabricated  to  the  specified  guidelines.  Many 
variations  can  be  applied,  and  the  results 
would  be  just  as  good  or  better,  Don't  hesitate 
to  experiment! 


HAM  STATION 


P.O.  Box  6522 

220  N.Fulton  Ave, 

Evansville,  IN  47719-0522 

Store  Hours 

MON-FRI:8AM«5PM 

SAT:  9  AM   3  PM 

CENTRAL  TIME 


SEND  A  SELF  ADDRESSED  STAMPED 

(2  ST  AH  PS)  ENVELOPE  (SASE)  FOR 
NEW  AND  USED  EQUIPMENT  SHEETS. 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM,  KENWOOD.  YAESU 

FOR  SERVICE  INFORMATION  CALL 

{112)4224282 
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AEA 

CUSHCRAFT 

PK  73? V8X  Ujtli- W«le  Cont'Dr-e'  . 

»14.9S 

AJS  HF  Tfribander 

1379.95 

PK  88  RS  232  Picket  Control*! 

1H  95 

A3S10T  5.2CW  Tribanfer 

319  95 

PCB-fla  Packet  Soare—  IBM 

HI  95 

R7  Sever:  Band  Ven*cai 

389,95 
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5255 

DIAMOND 

ALINCO  1  HUGE  INVfNTDRrPLEASE  CALL} 

X  ?0O6/8db8  3'2M/44O 

5134-95 

DR-599T  ?fV .  44D  MHz  Deluxe  Mobile  . 

$639.95 

X  ■  WON  A  8.3/11. 7db  172  '  2M/440 

17995 

DfH7QT4&W2M/35WUHF      , 

.  .   CALL 

NEIL 

OR-1 1ST  SOW  2  Meter 

..CALL 

Beom  MIC Set{ Wired). 

$7795 

DJ-R2M.5WHT  . 

CALL 

ICOM 

DJ-580T  2M/44Q  HT                 ..    . 

CALL 

01  162T0DHUK2U.HT 

ta  95 

IC-726  New  HF  Transcetffl' 

CALL 

IC  76*>Gen  €m  Xcvf/PS/T™r 

CALL 

ALLIANCE 

tC^iAGen  Gov  Xcvr 

CALL 

HO-73  Dotal* 

1175.00 

lC-73$Gen.C<*  Xtvr 

CALL 

U-105 

59  95 

iC*7?5fiefi.ta  Xcvr 

CALL 

AMERITR0N 

IC2410VHF/UNF45W/35W  .. 

CALL 

AL-8Htn«e  81 1A  Tubus 
AL-80A1KW  Amplifier 
RCS-4V  4  Pillion  Wire  less 

1579,95 
974,95 
1Z9.95 

IC-229H5QWFM 

JC-228  2M  Mobile 
1C-901  FiberOptic 

CALL 
CALL 
CALL 

IC-W2A  2MV44D  Handheld  Xcvr 

CALL 

ASTRON 

IC-P2AT  2  5W  2M  Handheld  Xcvr 

CALL 

RS-?fflU6-?0A<i>p 

$94  95 

IC-2GAT  7W2M  Handheld  Hec 

CALL 

R$-35A25  35Ama 

144.95 

IC-2$RA  2M,  HT  */50kKz-905MH/  Xcvr      CALL 

.AS20M  16-20  Amp  w  Meters 

11495 

KANTR0NICS 

RS-35M25-35Amp  w/Mete's 

159  95 

KAM  All  Mode 

1279.95 

RS-SOM  3 7  &0Amp  mf  Meiers                ??S  95 

KPC-2  Packel  Caniroller      ... 

159  95 

BUTTERNUT 

KENWOOD 

HF6VX  6  Band  Vertical      

S174.95 

TS-950&DX  Delu*  Digital  Xcvr  . 

GALL 

A17-1?  ir&  12  Meter  KM            ...,, 

48.95 

TS  -850SAT  Xcvr  w/ Receiver,  Tuner 

CALL 

TBR-tfiOSieOM 

64  95 

TS-450SAT  Compart  Xcvr 

CALL 

CS1 

TM  741A  50W,  2M/44QMHZ 

CALL 

FM-64 1 A  2M /Z20MH? ,  FM  Xcvr 

CALL 

800  New  interconnect 

$309  95 

TM  241 A  SOW  2M  FM   HT 

CALL 

P.  P.  v  Muiii-  Mode  interconnect 

479  95 

TM  73?A  New  2M/440  Mobile 

CALL 

COMET 

TH-28A  New  2  Mete'  Handheld 

CALL 

CA  2*4MAX  ?W/440 4.5/1 19  18*4* 

1169  95 

TH  78A  New  2M/440  Handheld 

CALL 

CA-2*4FX  2M/440  4.5/2-2  5 '  1  \  "  . 

94  95 

LARS EN 

CX-224  2M/22Q/440  Triband  Mobile  . 

56  95 

?M.44DMHz  Mag  Mount  Antenna 

$62.95 

MFJ  (LARGE  STOCK-COMPETITIVE  PRICES) 

989C  3KW  PEP  Antenna  Tune* 

S299  95 

986  3KW  PEP  Antenna  Tuner 

254  95 

921  300W.2M/220  Tuner 

G2  95 

949D  30QW  Mtr  ■  OL/Swrtcn/Wn 

129  95 

207HFSWRAnaiy/er   

99  95 

422B  Keyer/Paddie  Combinsiion 

124JS 

815B  1. 8-30  MH/ RMS/PEP 

59.9S 

1214  Cotor  Fax,  RTTY,  CW.  ASCN 

149.95 

127BT  Turbo  Mull<- Mode  Gnl' 

309  95 

1278  Multj  Mode  Controller 

244.95 

1274  Packet  Control  ier 

139.95 

1270BTAPflTNC-2Cloiw 

11995 

247 SWR  AnaiyieT  W,  Freq  Countet 

15995 

346  LCD  Frequency  Counter 

159  95 

RF  Concepts 

2-23  2/30W  2M  Amp  w /Pre  amp  .... 

$119,95 

2-317  3O/170W2M  Amp  .,  , 

244.95 

4-110  10/100W  440MHz  Amp 

324.95 

2/?0G3/3O-5/2OW2M/440Amp 

234,95 

STANDARD 

C55fiA  2M/440  MHz  HT  w/GTCSS 

K19  95 

CW8A  2M/440MH2  HT  w/CTCSS 

434  95 

C168A  2M  Siib-Mim  Deluxe  HT 

345  95 

TEN-TEC 

0mm  ViHewHF  w/OSP 

CALL 

VALOR 

PA  555  2M/440  Base  Anienna 

1S9.95 

YAESU  (LARGE  STQCK-PLMSE  CALL! 

PMO0OD2OOW  Deluxe  HF  Xcvr 

CALL 

FTlOOOZQOWHFXcvf  . 

CALL 

FT-990fOOWHFXcw 

CALL 

F  T  890  High  Pertaimam*  HF  Xcvr 

CALL 

FT- 787  Gen  Gov  Xcvf/PS/Tuntr 

CALL 

FT-7476XMfXcvi 

CALL 

FT-736R  Xcvr  144  1 48  430-450 

CALL 

FT5200  2M/440  50/35W 

CALL 

fr-?400H2M50W     

CALL 

FT-4l5Delu)(2M,  HT 

- . i vALL 

LARGE  STOCK  OF  USED  EQUIPMENT. 


ORDERS  Si  PRICE  CHECKS 

800-729-4373 


LOCAL  INFORMATION 

812-422-0231 


NATIONWIDE  &  CANADA 


FAX  812  422  4253 


CHICLE  131  ON  READER  SERVICE  CARD 
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GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-H 

ONLY  $59 

wired /Tested 


FEATURES: 

■  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 

■  High  gain:  l3-20dB,  depends  onfreq 

*  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual-gate  FET 

"Specify   tuning    range;    26-30,    43-50,    137-150, 
iSfrlTZ  210-230,  400-470,  BOO-MGMHt 


LNW-(*) 

MINIATURE 

PREAMP 


ONLY  $29  kK  $44  wire* /tested 

•  GaAs  fet  Pre  amp  similar  to  LNG,  ex- 
cept designed  for  low  cost  &  small  size. 
Only  S/fiTW  x  1-5/fl"L  x  3/4-H.  Easily 
mounts  In  many  radios. 

•Specify  ttrmg  range  25-35,  35-55,  55-90,  do- 120, 
12Q-15Q,  150-200,200-270.  400-500  MHz 


LNS-(*)      l** 

IN-LINE  PREAMP 

ONLY  $89  kit,  $779  wlr«t/t»vted 

*  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobile  transceivers  up  to 
2SW  Tower  mounting  brackets  ficl 
•Specify  lung  range  120-T75,  200-240,  or 
400-500  MHz 


RESONATOR 
PREAMPS 

GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  Inter  mod  & 
cross-band  interference  in  critical  appli- 
cations, MODEL  HRG-HP  $30  vhf, 
$110  uhf.  "Specify  tuning  range:  142-150,  150- 
162.  1S2-174.  213-233,  420-470  MHl 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
unf  bands  on  a  10M  receiver    Choce  of 
kit  with  case  &  BNC  jacks,  kit  less  case 
S49,  kit  w/case  $74.  w/t  in  esse  $99 
Request  catalog  for  complete  listings. 

•  VHF   input    ranges    avail;    1 36-138. 
144-146,  145-147.  146-148  MHz. 

•  UHF  input  ranges  avail:  432-434, 
435437,  435,5-437,5  MHz. 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf .    Models  to 
convert  10M  ssb.  cw,  fm,  etc.  to  2M,  432. 
435.  and  for  atv.   1W  output 
Kit  o my  $89.  PA'S  up  to  45W  available. 
Request  catalog  tor  compete  hsttngs. 


ACCESSORIES 


TD-3  SUSAUDIBLE  TONE  DECODER/ 
ENCODER  Adjustable  for  any  tone. 
Designed  especially  for  repeaters,  with 
remote  control  actnrate/dewSivaie  provi- 
sions „.„„ kit  $29.  wired/tested  S69 


COR-3  REPEATER  CONTROLLER 
Features   adjustable   tail   and  time-out 
timers,  so&d-state  relay,  courtesy  beep, 
and  local  speaker  amplifier , kit  $49 

CWID  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR- 3 kit  $59 


COR*4  kit.  Complete  COR  and  CWID 
all  on  one  board  tor  easy  construction. 
CMOS  logic  for  low  power  consumption. 
Many  new  features,  EPROM  pro- 
grammed; specify  call    krt  $99  ,  w/t  $159 


TD-2  TOUCH-TONE  DECODER/CON^ 
TROLLER  kiL  Full  16  digits,  with  toll-call 
restrictor,  programmable-  Can  turn  5 
functions  on/off.  Great  for  selective  call- 
ing, too!  ...kit  569.  wireoVtested$149 

AP-3  AUTO  PATCH  krt  Use  with  above 
lor  repeater  autopatch.  Reverse  patch 
and  phone  line  remote  control  are  std 
kit  $89.  wired/tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit.    Use  with  above  for  simplex 

operation  using  a  transceiver  kit  $39 


MO-202  FSK  DATA  MODULATOR  kit 
Run  up  to  1200  baud  digital  signals 
through   any   frn   transmitter   with   full 
handshakes.      Radio    link    computers, 
telemetry  gear,  etc ..kit  $49,  w/t  $79 

DE-202  FSK  DEMODULATOR  kit     For 

receive  end  of  link.  .„„ kit  $49,  w/t  $79 

9500  BAUD  DIGITAL  RF  LINKS.  Low- 
cosi  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mHz 
r?/  transmitters  and  Receivers  inter- 
face directJy  with  most  TNCs  Fast 
diode-swftched  PA's  output  1 5  or  SOW. 


For  complete  info,  call  or  write  for  free  catalog. 

Send  S2  for  overseas  sir  mail 

For  casual  inict'OJsT  (U.S.  onty),  check  reader  service;  allow  3-4  weekt 

Order  by  mail,  fax,  or  phone  (9-12,1-5  eastern  time). 

Min,  S5  S&H  Charge  for  first  pound  plus  add  I  weights  insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  CO.D.  (sstee) 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatile  dtmf 
control  features  at  less  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  fillers,  hysteresis  squelch. 

Kit  $1095;  w/t  only  $1295! 


Other  models  available: 

REP-200V  Economy  Repeater  Krt.  As  above, 

except  uses  COFM  Conirofler  waftout  DTMF  control  or  autopatch.  Kit  only  $795. 

REP-200N  Repeater  with  no  controller.   For  use  with  external  oontrofler, 
such  as  those  made  by  ACC    Krt  only  $695r  w/t  $995. 

*  Available  tor  the  143-174,  213-233,  42T>475P  902-928  MHz  bands. 
FCC  type  accepted  for  commerce  service  (vhf  and  uhf). 

*  Rugged  exciter  and  PAP  designed  for  continuous  duty. 

*  Power  out  15W  (25 W  option)  143*1 1A  MHz:  15W  21 3-233;  10W  uhf  or  9Q2-928MHZ. 

*  Accessory  add-on  PA's  available  with  power  levels  up  to  loow 

*  Six  courtesy  beep  types,  including  two  pleasant,  secruentiai,  mgltMone  bursts. 

*  AUTOPATCH:  either  open  or  closed  access.  toil*call  restrict  auto-disconnect 

■  Reverse  Autopatch:  two  Types,  auto-answer  or  ring  lone  on  the  air, 

■  Pulse  (rotary)  ti&J  option  available 

*  DTMF  CONTROL:  over  45  lunctions  can  be  oontrofled  by  touch-tone.  Separate 
4-digii  control  code  for  each  function,  plus  extra  4~digft  owner  password. 

*  Owner  can  inhibit  autopatcn  or  repeater,  enable  either  open-  or  closed-access  for 
repeater  or  autopatch,  and  enable  toll  calls,  reverse  patch,  kerchunk  filter,  site 
alarm,  aux  revr,  and  other  options,  Including  two  auxiliary  external  circuits. 

■  Tbecwid  message,  dtmf  command  codes,  and  owner- specified  default  parameters 
tor  cor  and  cwid  timers  and  tones  are  burned  into  the  epram  at  the  factory, 

*  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can  all 
be  changed  at  any  time  by  owner-password-protected  dtmf  commands. 

*  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repeaters 

*  Many  buitt-in  diagnostic  &  test*r>g  funcfions  using  mkroc*ocessor, 

*  Co'or  coded  fed's  indicate  status  of  ail  major  functions. 

*  Welded  partitions  for  exciter,  pa,  receiver,  and  controller.  PEM  nuts  hold  covers. 
•3-1/2  inch  aluminum  rack  panel  fintshed  in  eggsheJf  white  and  black. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC, 

FM  EXCITERS:  zw  continuous 
duly.  TCXO  &  xtal  oven  options. 
FCC  type  accepted  for  com  7 
high  band  &  uhf. 

•  TA51    143-174,213-233 
MHz. .  kit  S 109.  w/t  5189. 

•  TA451:  420-475  MHz 
...kit  $109,  w/t  $189, 

-  TA901:  902-928  MHz, 
(Q5W  out);  w/t  $219, 

•  VHF  &  UHF  AMPLIFIERS. 
For  fm,  ssb.  atv.  Output  levels  from 
10W  to  1Q0W.  Several  medete  starting  at  S99. 

FM  RECEIVERS: 

•  R1 44/R220  FM  RECEIVERS  for  143-174 
or  213-233  MHz.  GaAs  FET  front  end, 
0.1 5uV  sensitivity!  Both  crystal  &  ceramic 
if  fillers  plus  helical  resonator  front  end 
for  exceptional  selectivity:  >  1 0OdB  a( 
±  12kHz  (best  available  anywhere!) 
Flutter-proof  hysteresis  squelch;  afc 
tracks  drift.  .„ kit  $149,  w/t  $219. 

•  R451  FM  RCVR,  for  420-475  Ml  I/ 
Similar  to  above.    ...kit  $149,  w/t  $219, 

•  R901  FM  RCVR,  for  902-928 MHz, 
Triple-conversion,  GaAs  FET  front  end. 
...S169,  w/t  $249. 

-  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-76. 143-174. 213-233  MHz, 
w/o  he&cal  res  or  afc.  ...Kits  $129,  w/t  $219. 

•  R137  WEATHER  SATELLITE  RCVR  for  137  MHz,  Kit  S129,  w/t  $219, 


OUR  3GTH  YT£ 


am  ironies,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone  716-392-9430  -  fax  716.392  9420 


CIRCLE  57  ON  HEADER  SERVICE  CARD 


Number  10  on  your  feedback  card 


Common  Audio 
and  Speaker  Bus 

Control  noise  pollution  chaos. 


by  Hugh  Wells  W6WTU 


If  your  ham  shack  is  like  mine,  you 
have  accumulated  a  number  of  re- 
ceivers to  monitor  all  of  the  frequencies 
and  local  activities  you  Ye  interested  in. 
This  can  cause  a  couple  of  problems,  be- 
ginning with  noise  pollution.  Also,  after 
becoming  addicted  to  listening  10  these 
frequencies,  you  want  lo  be  able  to  mon- 
itor them  when  you're  in  a  different  part 
of  the  house.  I've  solved  both  problems 
by  installing  a  common  audio  bus 
around  the  shack  and  remote  speakers 
throughout  the  house. 

With  each  receiver  blaring  away,  it 
was  next  to  impossible  lo  hold  a  conver- 
sation with  someone,  either  in  person  or 
on  the  air,  without  turning  down  the  vol- 
ume control  on  each  receiver.  I  wanted 
to  have  a  common  volume  control  for  all 
of  them,  and  an  audio  bus  system  as 
shown  in  Figure  1  was  the  solution  to 
this  problem. 

Later,  I  wanted  to  monitor  the  re- 
ceivers, using  remote  speakers  at  several 
locations  in  the  house.  Each  remote 
speaker  needed  an  independent  volume 
control  that  wouldn't  affect  the  bus  vol- 
ume. Figure  2  shows  my  solution  for 
this.  Although  I've  used  both  circuits  in 
my  audio  bus  system,  the  two  could  be 
combined  into  one  system  by  using  the 
circuit  shown  in  Figure  2.  One  speaker 
and  its  volume  control  could  be  placed 
in  the  shack,  and  the  remote  speakers 
placed  at  convenient  location*  in  the 
house. 

In  my  application,  the  solution  to  the 
common  bus  system  required  two  inde- 
pendent bus  impedance  values.  Also, 
one  receiver  and  the  remote  amplifier 
had  to  be  powered  up  and  down  by  re- 
mote control  along  with  the  receiver's 
audio  being  distributed  by  the  bus. 

Common  Audio  Bus 

The  common  audio  bus  (Figure  1) 
from  all  of  the  receivers  had  to  be  high 
impedance  in  order  to  isolate,  to  a  de- 
gree, each  receiver's  output  from  the 
bus.  Without  isolation,  bus  audio  would 
be  driven  back  into  each  receiver's  oui- 
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RECEIVER 


M  jk  * 

A 


[3 


"C" 


put  circuit.  Assum- 
ing a  common  au- 
dio bus  of  any  rela- 
tively high  imped- 
ance, each  receiver 
would  inject  a 
small  audio  signal 
voltage  into  the 
bus.  Current/power 
into  the  bus  was  of 
little  concern,  and 
I  preferred  to  keep 
it  at  a  low  value. 
Because  the  output 
from  each  receiver 
was  taken  from 
the  8  ohm  head- 
phone/speaker 
jack,  a  nearly 
correct  load  im- 
pedance was  need- 
ed for  each  receiver  to  maintain  perfor- 
mance. 1  found  that  a  10-ohm,  1/2-watt 
carbon  resistor  worked  well  as  a  load 
since  it  was  not  necessary  to  develop 
very  much  audio  power  in  order  to  drive 
the  bus. 

I  used  a  high  input  impedance  am- 
plifier to  receive  the  bus  audio  voltage 
and  provide  speaker  audio  for  ihe 
shack.  The  amplifier  was  capable  of 
producing  about 
four  waits  of  audio 
power,  which  was 
more  than  ade- 
quate* I've  not 
specified  here  any 
particular  amplifier 
circuit  for  use  with 
the  bus  as  almost 
any  tubed  or  solid- 
state  amplifier 
would  work  in  the 
system.  However,  I 
have  a  preference 
for  the  LM383  1C, 
which  is  capable  of 
providing  up  to  8 
watts  of  audio. 

Some  attention 
was    required    in 


MAIN  AMP 


$ 


VOLUME 
CONTROL 


Figure  t*  High  impedance  audio  bus  for  connecting  many  receivers 
to  a  single  amplifier 


matching       the       bus-io-amplificr 

impedance,  I  found  it  desirable  to  use  a 
coupling  transformer  between  the  ampli- 
fier and  the  bus  to  provide  DC  isolation, 
as  a  hum  problem  developed  through  a 
ground  loop  between  one  receiver  and 
the  amplifier.  The  hum  problem  was 
easily  solved  by  installing  a  600/600- 
ohm  line  transformer  at  the  input  of  the 
amplifier,  It  could  just  as  easily  have 


REMOTE 
AMP 


TO   HI -2  BUS 


Tune 

I  LEVEL 
ADJUST 


A       A 


Figure  2.  Low  impedance  audio  bus  for  driving  passive  remote 
speakers. 


?  II 


FREQUENCY     COUNTERS 


MODEL   15-BG 


ULTRA  HIGH  SENSITIVITY 
RF  DETECTOR  -  COUNTER 
2  INCH  LED  BAR  GRAPH 
Regular  SSSO.  value  !! 


$169. 


SPECIAL  LIMITED  TIME  OFFER 

PLEASE  MENTION  THIS  AD  FOR  SPECIAL  PRICE 

STANDARD  FEATURES  FOR  ALL  6  MODELS 


&T&K*imm*110tl^ 


^    fT  LA******* 


STAmrsK  Bar  Graph  counters  are  simpfy  the  best  for 
finding  frequencies,  testing,  adjusting,  repairing  or  locating 
RF  devices,  Superior  sensftivrtyt  longer  battery  operation, 
high  quality  USA  construction  and  sub-compact  size  are 
just  a  few  of  the  reasons  to  select  a  btartek  counter. 


3  to  5  HOUR  BATTERY  PORTABLE  OPERATION 
NI-CAD  BATTERIES  &  110VAC  ADP/CHARGER  INC. 
1  PPM  TCXO  TIME  BASE  WITH  EXTERNAL  ADJ. 
3  GATE  TIMES,  AUTO  DECIMAL  PLACEMENT 
HOLD  SWITCH  (WORKS  PROPERLY-  NO  GATE  CHG) 
9-12VDC  AUTO-POLARITY  POWER  INPUT 
StarCab™  QUALITY  ALUMINUM  CABINET 
COMPUTER  AIDED  CIRCUIT  DESIGN 
TOP  QUALITY  COMPONENTS  -  SOCKETED  IC's 
COMPATABLE  WITH  MFJ-207/208  ANT  ANALYZERS 
FULL  YEAR  PARTS  &  LABOR  LIMITED  WARRANTY 
DESIGNED  &  ASSEMBLED  IN  THE  USA 


ACCESSORIES: 


#CC-90 
#TA-9Q 
#P-110 
#M207!C 


BLACK  VINYL  CARRYING  CASE 
TELESCOPING  BNC  ANTENNA 
PROBE,  200  MHZ,  1X-10X 
CABLE  FOR  MFJ-207/208 


$12+00 
12.00 
39.00 
10.00 


* 


SAME  DAY  SHIPMENT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


FACTORY 

DIRECT 

ORDER 

LINES 


INTERNA  Tt OAIAL.  IIUC 


398  NE  38th  St.,  Ft.  Lauderdale,  FL  33334 
SELECT  YOUR    STABTEK 

*  NEW  LOWER  PRICES 


TERMS:  Shipping-handling  charges  for  Florida  add  $4  +  tax, 
US  &  Canada  add  5%  ($4  min  -  $10  max),  others  add  15%  of 
total.  COO  lee  $4.  VISA,  MC  or  DISCOVER  accepted.  Prices 
&  specifications  subject  to  change  without  notice  or  obligation. 
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1  MHZ  -  1300  MHZ 

QUAJJfY  &  ECONOMY 

(REPLACES  *1500A) 

$129 


15-UHS 

1  MHZ  -1500  MHZ 

ULTRA  HK3H  S04STTMTY 

(REPLACES  fiSOOHS) 

*$159 


10  HZ  -  2400  MHZ 

HZ  INPUT  ^  LO  RANGE 

HIGH  SENSmVTTY 


*$189 


10  HZ  -3600  MHZ 

H*-Z  INPUT  -  LO  RANGE 

HIGH  SBJSmVTTY 

$250 


1  MHZ  -  VSO0  MHZ 

ULTRA  HIGH  S£NSlTMTY 

2  UCH  BAH  GRAPH 

$SPECIAL$ 


1  MHZ  -  3300  MHZ 

ULTRA  HIGH  SENSrTMTY 

2  WCH  BAH  GRAPH 

$265 
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Figure  3.  VU-style  meter  for  setting  audio  levels  on  a  common  bus, 


been  installed  at  the  output  of  the  receiv- 
er. Further,  the  bus  system  is  unshielded. 
unbalanced  and  works  well  as  long  as 
noise  doesn't  develop  through  ground 
loops,  etc.  The  bus  was  made  using  #24 
(paired)  speaker  wire  strung  along  the 
shelves  in  the  shack  with  terminal  blocks 
attached  periodically  to  accept  receiver 
output. 

I  also  tried  an  8/500-ohm  transistor  ra- 
dio output  transformer  for  matching  the 
bus  to  the  amplifier  input.  It  worked  well, 
but  the  voltage  step-up  ratio  required 
more  amplifier  input  attenuation  than  1 
wanted  for  my  application. 

As  an  aside,  I  did  notice  some  frequen- 
cy response  changes,  though,  while  ex- 
perimenting with  different  transformer 
input  impedance  values.  Specifically, 
when  using  a  4/I0k-ohm  impedance  ratio 
followed  by  a  resistor  attenuator  to  re- 
duce the  signal  voltage,  I  observed  a  loss 
of  low  frequencies.  It  was  necessary  to 
bypass  the  attenuator  with  a  capacitor  to 
regain  some  low  frequency  response.  Of 
course,  the  attenuation  ratio  changed,  too. 
The  use  of  a  1:1  ratio  transformer  solved 
the  response  and  signal  voltage  problems. 

Once  the  audio  bus  was  operating  to 
my  satisfaction,  I  soon  wanted  to  extend 
the  system  into  the  house  for  remote 
monitoring.  Rather  than  modifying  the 
first  system,  1  developed  a  low 
impedance  bus  for  remote  speakers,  as 
indicated  in  Figure  2.  1  wanted  a  single 
amplifier  lo  drive  all  of  the  remote  speak- 
ers rather  than  having  an  amplifier  in- 
stalled at  each  speaker,  which  would 
have  required  an  added  power  bus. 
Again,  a  4-wait  amplifier  was  trans- 
former-coupled to  the  high  impedance 
audio  bus  and  the  output  of  the  amplifier 
wired  to  the  remote  speakers.  Each  re- 
mote speaker  consisted  of  a  2-inch/16- 
ohm  transistor  radio  speaker  mounted  in- 
to a  box,  along  with  a  20-50-ohm  pot 
used  as  a  volume  control.  The  actual  pot 
resistance  value  was  not  found  to  be  criti- 
cal and  values  from  15  lo  150  ohms 
worked  well.  Note  that  the  pot  wiper  was 
connected  lo  the  speaker,  not  the  bus. 
The  object  was  to  vary  the  audio  power 
in  the  speaker  without  affecting  the  audio 
level  on  the  bus.  Rarely  was  it  necessary 
to  use  more  lhan  about  250  mW  at  a  re- 


mote speaker,  therefore  the  pot  usually 
stayed  below  the  midpoint. 

Frequency  response  and  mtermodula- 
tion  distortion  on  the  audio  bus  was  not  a 
problem.  It  seems  thai  most  amplifiers 
have  a  fairly  linear  sine  wave  response  in 
the  audio  spectrum,  preventing  notice- 
able mixing  products  from  being  created 
when  several  audio  signals  are  simulta- 
neously present. 

VU  Meter 

When  setting  the  audio  level  at  each 
receiver,  I  found  it  convenient  to  have  a 
meter  (VU-stylc)  connected  to  the  bus  to 
observe  the  average  signal  level  from 
each  receiver.  (See  Figure  3.)  I  connected 
the  meter  circuit  to  the  output  of  the 
"main"  amplifier,  adjusted  the  output  of 
one  receiver  to  a  comfortable  level  and 
adjusted  pot  R6  to  provide  a  mid-scale 
pointer  swing.  The  output  level  of  each 
receiver  was  adjusted  to  provide  the 
same  amount  of  pointer  swing.  Because 
the  meter  worked  so  well,  it  remains  con- 
nected to  my  system  to  provide  a  contin- 


uous VU-slyle  indication  for  received 
signals. 

The  VU-style  meter  obtains  its  power 
directly  from  the  audio  output  of  the 
"main"  amplifier.  To  obtain  sufficient 
voltage  to  swing  the  meter,  1  used  a  step- 
up  transformer  and  rectified  the  output  lo 
provide  DC.  Because  of  pointer  ballis- 
tics, a  10  p.F  capacitor  was  used  to  pro- 
vide a  long  time  constant  to  dampen  the 
otherwise  rapid  pointer  movement.  I  at- 
tached a  series-connected  diode  and  re- 
sistor across  the  meter  to  create  a  square- 
law  non-linear  pointer  movement.  The 
purpose  was  to  reduce  the  pointer  veloci- 
ty as  it  approached  the  upper  mechanical 
pointer  slop,  but  yet  provide  an  adequate 
swing  below  mid-scale.  In  theory,  as  the 
voltage  across  the  meter  rises  to  0*7 
volts,  the  330-ohm  resistor  is  shunted 
across  the  meter  coil*  reducing  the  meter 
sensitivity  and  slowing  upward  pointer 
movement.  Almost  any  meter  having  a 
sensitivity  from  50  \xK  to  200  |iA  works 
well  in  the  circuit.  A  0-1  mA  could  also 
be  used,  but  cir-cuil  values  would  have  to 
be  adjusted  to  accommodate  the  higher 
meter  current  value* 

Since  installing  the  common  audio  bus 
in  my  shack.  Tve  been  able  to  free  up 
several  independent  speaker  enclosures 
for  use  elsewhere  in  addition  to  combin- 
ing the  audio  output  of  several  receivers 
into  a  common  speaker.  I've  also  met  my 
objective  of  having  a  single  volume  con- 
trol for  all  of  the  sounds  emanating  from 
the  receivers.  If  your  shack  needs  some 
audio  organization,  consider  trying  a 
common  audio  bus  system. 


Parts  List 

CI 

10  uF  25V  electrolytic  cap 

Radio  Shack 

272*1013,1025 

D1,4 

1N4148or1N914diode 

Radio  Shack 

276*1122 

D5 

1N4001-1N4004  diode 

Radio  Shack 

276-1101,1102,1103 

R1 

10  ohm  1/2  watt 

R2 

100  ohm  1/2  watt 

R3 

25-50  ohm  pot 

Radio  Shack 

271  -265 

All  Electronics 

#POTS-50 

R4 

15  ohm  1/2  watt 

R5 

220  ohm  1/2  watt 

R6 

50k  ohm  pot 

Radio  Shack 

27M716 

All  Electronics 

LTP-50K 

R7 

330  ohm  1/2  watt 

T1,2 

1:1  turns  ratio  transformer 

Radio  Shack 

273-1374 

All  Electronics 

600/600  ohm  #TCTXS 
600/600  ohm  STCTX-1 
300/300  ohm  #CPTX-2 

T3 

8/1  k  ohm  audio  output  trans 

Radio  Shack 

273-1380 

M1 

Any  50-200  \lA  panel  meter 

Reference:  All  Electronics  Corp.,  RO.  Box  567t  Van  Nuys  CA  91408. 

(Minimum  order  is  $10.)  Phone:  (800)  826-5432. 
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INTRODUCING  THE  FIRST  AFFORDABLE 

000  MHz  SPECTRUM  ANALYZER 

80  Db  ON  SCREEN  DYNAMIC  RANGE  -  1 10  dBm  SENSITIVITY 


QUALITY  -  PERFORMANCE  -  BEST  DOLLAR  VALUE 


A  MUST  FOR  EVERY  SHOP: 
Perfect   for  every  Ham  Shack,  RF  Lab, 
EMI  Test  Lab,  TV-AM-FM  Broadcast 
Station,  and  Radio  Service  Shop... S A 
Series  Analyzers  are  just  the  right 
instruments  to  use  as  a  Pan  Adaptor  for 
your  HF  rig*  Tune  op  an  HT 
radio... Tune  Filters,  Duplexers, 
Cavities*  Mixers  and  recievers,,, 
CATV/MATV/SateUite  systems..  Check 
RF  cables,  RF  amps,  and 
Connectors., .Check  and  adjust  Security 
Transmitters  and  Recievers...  Evaluate 
all  RF  based  Systems. ..All  this  in  a 
single  Instrument  for  only   $  1295.00 
Model  SA500  /  $1495.00  Model 
SA1000  (suggested  list  price) 

EASY  TO  USE,.  JSfO  FRILLS: 

FTC  SA  series  Analyzers  provide 
unsurpassed  performance,  with  just  a 
dozen  easy  to  operate  well  organized 
controls... The  SA  Series  controls  are 
simple  to  understand  and  use,  even  if 
you  never  used  a  Spectrum  Analyzer 
before  you  will  be  on  line  in  no  time. 

FEATURES ..  .FEATURES : 

The  Baseline  Clipper  controls  the  low 
end  noise  to  signal  ratio. ..The   Video 


Filter  can  be  used  at  any  frequency  and 

dispersion  setting.,. The  Vertical  Position 
control  calibrates  the  vertical  position 
and  sets  the  Baseline  reference  point... 
The  input  attenuator  control  sets  the 
reference  points  at  0  dBm,  -20  dBm  or 
-40  dBm...  5  Center  Frequency  select 
pushbutton  switches,  a  ten  turn  Fine 
Frequency  control,  combined  with  A  50 
MH2  Crystal  Oscillator  Marker  that 
places  a  marker  at  each  50  MHz  point 
from  50  MHz  to  1000  MHz,  making 
frequency  identification  very  easy  when 
using  the  SA  1000  or  SA500..The  DC  to 
50  MHz  per/div.  pushbutton  dispersion 
control*  allows  full  80  dB  on  screen 

MODEL  SA500 


dynamic  range  from  DC  to  50  MHz 
dispersion  settings  with  out  degradation 
of  the  on  screen  dynamic  range,  plus  a 
continuously  variable  dispersion  control. 

PERFORMANCE  aod  LOW  COST: 
The  SA  Series  Spectrum  Analyzers  have 
been  designed  utilizing  a  revolotionary 
new  proprietary  Log  Amplifier,  which 
provides  -110  dBm  senitivity  (J  micro- 
volts).,. And  up  to  80  dB  on  screen 
dynamic  range  with  a  Vertical  Amplitude 
Accuracy:  of  +/-  2  dB  over  70  dBm,  -W- 
3  dB  over  80  dBm...  Frerqueocy  Range 
of  2  Mhz  to  1000  MHz  SA1000  and  2 
MHz  to  600MHz  SA500...  A  5"  Display 
with  10  dBm  per/div,  on  8  Vertical 
Fixed  Divisions,  DC-50  MHz  per/div.  on 
10  Horizontal  Fixed  Divisions... 
Dimensions  6nH  x  12"W  x  17"  Dt 
Weight  15  LB.. .Pius  all  these  features  at 
one  third  the  cost  of  most  low  cost 
Spectrum  Analyzers  on  the  market 
today... The  Model  SA1000  and  SA500 
Spectrum  Analyzers  offer  you  the  best 
performance  to  price  ratio  in  the  market 
today  and  it's  MADE  IN  THE  USA.  If 
you  need  a  tmely  high  performance 
Spectrum  Analyzer  at  a  truely  low  price 
order  an  ITC  Analyzer  today. 


SPECIAL  INTRODUCTORY  OFFER   SAVE  UP  TO  $400  VALUE 
CALL      FOR   INFORMATION    OR   TO  ORDER    1-800-232-3501 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WTHOUT  NOTICE  OR  OBLIGATION,  M/C,  VISA,  AE,  DISCOVER,  CHBC&  ,  MONEY  ORDER  OK. 

PRICES  INCLUDE  SHIPPING  AND  INSURANCE  VIA  UPS  GROUND  (USA).  CA.  RESIDENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME, 

Distributed  By  Navtec  1303  Avocada  Ave.,  Suite  193  Newport  Beach,  CA  926622  714-721-8085   FAX  714-721-8085 

CIRCLE  3  ON  READER  SERVICE  CARD 


JRC| 


Fully  Automatic  MOSFE 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 
Built -In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL  2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech* 
nology  found  in  JRC's  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  anteni 
with  memory  capacity  of  1820 
nels  for  instant  QSY,  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  su press  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


JRC[  fiapan  Radio  Co.,  lid. 


430  Park  Ave,  2nd  Floor  New  York.  NY  10022 

Phone:  (212)355-1180  Fax  :  (212)319*5227 

Telex  ;  961114  JAPAN  RADIO  NYK 
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Number  11  on  your  Feedback  card 


by  Gordon  West  WB6NOA 


The  MAX  System 

Element  Quad 

Easy  to  assemble  and  very  portable. 


Cellular  Security  Group 

4  Gerring  Road 

Gloucester  MA  01930 

Telephone:  {508}  281-8892; 

(800)  487-7539 

Price:  $59,95,  plus  $4  S  &  H 


— 


Some  unique  and  interesting  antennas 
are  available  from  the  Cellular  Security 
Group.  Now,  I  realize  that  this  name  may 
seem  a  little  strange  for  a  company  that 
builds  antennas,  but  their  PVC-based  an- 
tennas are  distinctly  unique.  I  have  their  lit- 
tle telescopic  PVC  ground  plane,  and  it 
works  super  for  class  demonstrations  and 
portable  work.  With  all  the  little  ground 
plane  elements  pushed  in  you  can  get  up 
as  high  as  450  MHz.  Fully  extended,  you 
are  down  around  130  MHz.  I  can't  think  of 
anyone  else  with  a  collapsible  VHF/UHF 
ground  plane! 

Quad  antennas  lor  2  meters  VHF  have 
the  distinct  advantage  of  portability  and 
quick  assembly  The  5-element  quad  from 
this  manufacturer  uses  sturdy  white  PVC 
tubing  pre-drilled  for  the  boom  and  the 
Fibergfas  spreaders,  and  an  extra  PVC 
tul>e  for  a  push-on  attachment  to  support 
the  boom. 

Assembly 

The  2  meter  quad  is  great  for  newcomers 
because  everything  Is  pre-assembled.  The 
stranded  copper  wire  elements  are  clearly 
marked  for  the  three  directors:  one  driven, 
and  one  reflector  placement.  The  wire  has 
soldered-on  spreader  caps  that  simply  pop 
on  to  each  spreader  assembly.  The  wire  el- 
ement is  one  total  wavelength  long,  with 
each  side  a  quarter  wavelength.  Directors 
are  about  five  percent  smaller  than  the  driv- 
en element,  and  the  reflector  is  approxi- 
mately five  percent  larger. 

The  quad  takes  about  five  minutes  to  as- 
semble. The  spreader  simply  pushes  into 
the  holes  on  the  boom.  Red -tip  spreaders 
are  for  the  reflector,  blue  for  the  director, 
and  black  for  the  driven  elements,  Cellular 
Security  Group's  new  improved  version  of 
their  original  5-element  quad  also  features 
cotter  pins  for  the  exact  placement  of  each 
Fiberglas  rod,  The  rods  behave  just  like 
Fibergias  should,  and  are  quite  flexible. 

As  you  attach  the  copper  caps  with  the 
wire  element  pre-soldered  onp  there  is  gen- 
tie  pressure  that  bows  the  elements  either 
forward  or  backward.  It  makes  no  difference 
which  way  you  bow  the  elements — just 
make  sure  that  each  set  of  spreaders  is 
bowed  in  the  same  direction. 


Photo  A  The  Cellular  Security  Groups  5-efement  quad  comes  complete  with  a  PVC  mast 


The  driven  element  features  a  matching 
network  which  is  mounted  on  the  horizontal 
wire  element  for  long-range,  2  meter,  SSB 
horizontal  polarization,  or  on  the  vertical 
side  for  2  meter  repeater  communications. 
And  for  fox  hunting,  you  can  quickly  add  in 
attenuation  when  you  get  close  to  the  hid- 
den transmitter  by  simply  going  from  one 


Photo  B.  The  sturdy  PVC  design  keeps  the 
boom  from  sagging.  Be  sure  to  bow  alt  of  the 
spreaders  in  the  same  direction. 


polarization  to  the  other  by  swinging  the 
quad  on  its  side. 

Performance 

Once  the  quad  was  assembled  we 
looked  at  its  resonant  bandwidth  on  the 
handy  MFJ  SWR  analyzer.  We  backed  up 
our  findings  with  a  Bird  Model  43  wattmeter 
With  the  antenna  held  safely  above  our 
heads,  the  SWR  was  a  perfect  1:1.1  at  145 
MHz,  and  at  band  edges  1:1,4  to  1*  This 
makes  it  plenty  broadband  for  use  just  out* 
side  the  2  meter  ham  band  by  Coast  Guard 
auxifiarists,  Civil  Air  Patrol  operators,  and 
MARS  operation. 

When  we  elevated  the  antenna  to  rooftop 
level  of  a  single  story  house,  the  SWR  mini- 
mum shifted  down  slightly  1  MHz,  We  were 
still  well  below  1:1.4  to  1  at  the  top  of  the 
band. 

Since  this  lightweight  portable  quad 
makes  a  handy  transmitter-hunting  anten- 
na, we  were  curious  to  examine  what  effect 
hand-holding  the  boom  might  have  on  the 
directivity  of  Incoming  signals,  as  well  as  on 
the  overall  performance  of  the  antenna.  As 
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Never  Call  CQ  Again! 


The  WB20PA  LogMaster  Plus/Plus 


HF  Logging  System  for  PC  Compatibles 


♦  QSY  and  Send  QX  Spota  From  DX  PacfcelCJustst  Wfodow 

♦  Generate  Cut  toni  Report*  Without  Havfrig  To  Learn  A 

PfogFammirKj  Ling  u fcge  -  C&mp+tlety  4rtffywDf1v»n 

♦  Auto  "Needi'  Indicate*  Xi  You  Enter  log  information 


♦  Used  By  The  Gordon  Wttt  Radio  School. 

4  Voice  K*y*f  Support  Included  for  the  DO- 100  Audio 
Board  (  available  for  $106.95). 

♦  30  Day  Money  Back  Guarantee 


$69/95  Complete 


Demo  Disk  $5.00  (Refundable  With  Purchase) 

Sensible  Solutions 

P.O.  Box  474,  MidrJIelown,  NJ  07748,  USA,  Tel:  1-800 -5 38 -0(H) I 

Ouuide  Of  U.S.  (908)  495-5066 
VISA  And  KUstcrTird  Accepted 
y^rsfcESftynat Sin/faaiT  For  The  Radio  Amxteur  •   7hr  Dt/F<rtrtrcr h  CHear  To.Sler* 

European  Datufcutof:  i-El  Rriwm  Boil  13,  S-lal  13  UiK^rena.  Sweden  Id  Oil*  H174 


\\\ 


POWER      AMPLIFIERS 

SSB  -  ¥M  -  CT*  -  FAL-KfT  -  REPEATER  /  X  Hrim  -  t  J  Gai. 


PDI44N-2FM 

i  A4  |4H  Mlu,  Pic unp 


14*  I **  Mlu.  Prejmp.ln.:L      FM 
14-1  |4£  Mtu    Pream^Llnd   Lineu 


4  5  warn 


JfW 
J5W 


T  R  SI29 
TR     !J9 


212  Mhi 
420450  Mhr 
420-450  Mhf 


poiaoN 

PD-M0S 

PD440N 

PD440N4 

PIJ-440N-I 

HD-440N-2 

PD-444N2R 

PD-440N-3 

P13-440NM 

PD-440NM 

P[l-900N 

PD-900N 

lJl)->3LHP 

PD33LHP 

PIMJLP 

PD  J3HP 

PO  33VLP4  • 

PD-HVI.p 

PD  33  Double?  70  cm 

PD  n  UouHer  70  on 

PDI200N      IJIGht 

POIiOON-2  ]2Cht. 

PU-I200N-J 

PD-I200N-I 


mi m  Mhz. 

wi-ni  Mil/. 

W2  V2S  Mil/ 
902  928  MHz 


So 
No 
Vh 

So 
Vb 
No 
No 
No 
No 
No 
Nd 
Nc 
No 
No 
No 
No 
No 


FM 
FM 

Linear 


4  5«m« 
4-5*itu 

W  oi  4  5W 

Vt  or  4-SW 
V,  or  4-JW 
ft  «  4-5W 


j/i 


FM 

FM 

Linear 


Hybrid 
Linear 


of  4  5W 
3-4W 
3^4W 
ft  W 
ft 
Sri 
ft 
1 
I 

1 

6  W 
Sunt. 


60  W 
35* 

II* 
35W 

15W 
60W 
60W 
60W 
6W 
W-rjW 


low 

16  W 
W-  6,5  W 

tsw 

sw 


TR 
T.  R 
TR 
T  R 
I  K 
T/R 
T/R 

T/R 

T/R 

I   H 
T/R 


ft  W»  1.5 U. 
ft  W.«W 
WW -LOW 
I  w-  isw 
I  W-  16  w 
I  W-  I6W 
J  W  ■  14  W 
Pframoti  fierv  I  atin.  -  U  Gtt.  S25.00  -  U9.00 


L2Gbj_ 
L2  Gru. 


■  33  <m 

=  11  cm 

Pmmp  No 

•       No 


Na 


TR 
T  R 


H5 

119 

lift 

143. 

155 

179. 

285. 

199. 

235. 

75. 

118 

65 

90 

265. 

299 

119 

125 

121 

19. 

65 

85. 

149. 

:■  ; 

299. 

235 


VHFUHF 

Microwave  Products 

Preamplifiers  /  Fb**r  Amplifiers 
I44Mh&-2JGhz. 

R  A.  *o*  repealer  or  commerctaJ  use  Out- 
puts  f  &  wati  to  the  65  wan  range  We  wil 
custom  build  d  deslr&d.  Power  amps  k» 
use  in  the  900  mhz.  region  using  the 
"HOME  VIDEO"  system  transmitlora.  Ex: 
GEMEIMI  VC  2000  ATV  iine  samplers  for 
ATV  use.  Power  Meter  included  Inifnli^ful 
FUtiTM  70cm.  A  33cm,  Aluminum  Weed- 
ed 7  pola,  $170,00  and  up,  ANTENNA 
SWITCH  BOXES  20 -300 waits,  2mtra.- 
23Ghz  Prices  reasonable  Made  in  (he 
US. A.  All  ^roUuCC^  arc  warranled  Call  or 
»nte  for  ljmIujj; 


ASSOCIATES 

210  Utica  SI..  "Ibfiawanda.  NY  14150 
(716)  692-5451 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

UHF  &  VHF  Antema 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 

Oiher  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byen>  K3IWK 

5120  Harmony  Grove  Road,  Dover.  PA  17315 

Ptwne  717-292-4901 

Between  6PM  and  9:30PM  EST.  Eves, 
"distributorship  Available" 


The  .Best  Value 


3S*9 


MAX 


System  ,. 


Ground  Plan«  25.95 
3  Element  Goad  39.95 
5  Element  Quad    59,95 


Antennas 


1-B0O-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


50S-2B!-a-B92       INFO 
508-768-7486       FAX 


US  Shipping  $4.00 
MA  add  5% 


CIRCLE  222  GH  READER  SERVICE  CARD 


Send  Orders  To:    Cellular  Security  Croup 

4  Gerr'mg  Road 
Gloucester,  MA   01930 


ICOM 


>CVHF 

COMMUNICATIONS 


Let's  Talk  Radio 
7  days  a  week 
6  pm  to  12  pm 
Spacenet-3 
Transponder  21 
6.2  Audio 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.    (716)664-6345 

(800)  752-88 13  for  orders  only 
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ELE 


RONiO 


COMPONENTS 

Whether  you  order  1  part  or 

all  39,504...MOUSER  stocks 

and... can  ship  today!! 

CALL... 
(800)  992-9943 

for  your 
FREE 

CATALOG 

2401  Hwy  287  N. 

Mansfield,  TX  76063 

MOUSER 

ELECTRONICS 

Sales  &  Stocking  Locations  Nationwide 


0P  I 


CIRCLE  64  ON  READER  SERVICE  CARD 


Say  you  saw  it  in  73! 


Why  buy  a  TNC? 

PCHFFAX+. 


SPECIAL  COMBINATION  OFFER 


For  a  umned  v^e,  1  you  cyde*  PC  HF  FAX  599  (s€*  cu: 
othef  ad  in  trts  issue],  you  can  add  Our  new  and  improved 
PC  SWL  3  0  for  SSC  QC  instead  of  aw  regular  tow  pre©  of 

PC  SWL  contacts  t?>e  ftaroware.  so*t*a'e,  rstmcuons 
and  frequency  lists  ^eeaed  to  allow  you  to  recewe  a  vast 
variety  of  Digital  broadcasts  transmuted  over  shortwave 
radio  Ajt  you  need  &  any  IBM  PC  or  compattte  computer 
and  an  SSB  shortwave  recewer  Thg  product  oonssfe  Oi 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  Utility  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 
PC  SWL  auiorr.asicaiiy  decades  Morse  eooe.    RTTY, 
AMTOR.  SITOR.  NAVTEX  and  ASCII 

PC  SWL  lets    you  tune  in  on  world  press  services 
meteorological  broadcasts,  ham  radio  operators,  coastal 
shore  stations,  aviation  telex  and  much  more  digital  action 
on  the  shortwave  bands,  Why  pay  *or  another  expensive 
box  when  a  simple  interface  and  your  PC  can  do  the  job? 
ADVANCED  FEATURES: 
Tuning  Osci'ioscope 
D.qitai  Waveform  Presentations 
Auto  Cahbraton  and  Code  Recognir-on 
Continuously  Tunable  Rfter  Freqi^noes 
Variable  Shin 

ao .^siat>e  CW  Firtef  Se^stiv<y 
Unattended  Capture  and  Prmtng 
i  <"te  graced  Text  Editor 
tntegraied  Log  and  Database 
Shei  tc  DOS  nopica&ons 
Seamless  inTer^aDcn  witn  PC  HF  Fat:  -  ^ 
Can  or  write  for  our  complete  catalog  of  products. 
Visa  &  MasterCard  welcome. 


Software  Systems  Consulting 

61 5  S.  El  Camino  Real,  San  Clemente.  CA  92672 
Tel:(71 4)498-5784  Fax:(714)498-0568 
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Photo  C  The  copper  end  caps  at  the  comers  of  each  quad  loop  slide  over  the  ends  of  the 
spreader  arms  allowing  you  to  quickly  and  accurately  assemble  the  quad. 


caps  keep  everything  in  place,  and  a  couple 
of  extra  pounds  in  your  backpack  is  next  to 
nothing  on  a  Joca!  hiking  trip.  You  supply 
your  own  coaxial  cable  harness,  and  we 
recommend  RG8X  so  as  not  to  distort  the 
wire  element  attached  to  the  matching  net- 
work. If  youVe  going  to  leave  this  unit  out  in 
the  open  air  for  some  time  you  would  want 
to  seal  up  the  PL259  connection  with  Coax 
Seal™  available  from  Universal  Radio, 
Reynoldsburg,  Ohio. 

I  did  work  some  fantastic  DX  on  this  little 
antenna  during  the  June  VHF/UHF  contest. 
An  SSB  station  400  miles  away  down  in 
Mexico  was  able  to  hear  our  tropo  signals 
just  about  as  well  as  nearby  operators  run- 
ning long  boom  yagis  with  plenty  more  gain, 
This  proves  the  point  that  once  a  2  meter 
path  is  open,  a  good  directional  antenna 
may  really  pick  up  signal  strengths  at  both 
ends  of  the  circuit. 

The  MAX  System  Quad  will  give  you  a 
terrific- performing  setup  for  under  S60+  Best 
of  ail.  everything  is  color-^oded.  So,  even  if 
you  immediately  lose  the  instructions,  it 
would  be  tough  to  put  this  thing  together 
wrong.  And  since  the  spreaders  are  made 
of  Fiberglas-like  materials,  there's  not  that 
age-old  problem  of  pulling  down  on  the  wire 
elements  and  having  a  wood  dowel  sud- 
denly snapping  in  half.  The  element  end 
caps  are  also  smoothed  out  for  safety  pro- 
tection, so  with  a  little  care  this  antenna 
should  be  safe  around  everyone  on  a 
mountaintop  expedition.  For  added  safety 
at  moderate  power  use  you  could  even  coat 
the  bare-stranded  wires  with  a  non-conduc- 
tive, flexible  compound  available  at  most 
hardware  stores. 

And  while  assembling  this  little  antenna 
tn  less  than  two  minutes  isn't  much  of  a 
chore,  it  ts  sort  of  a  kick  to  let  the  kids  put  it 
together,  and  to  communicate  from  an  an- 
tenna akin  to  a  home-brew  array. 


Photo  D.  Close-up  of  the  feedpoinf  assembly. 

long  as  you  keep  your  fingers  off  of  the  an- 
tenna wires  you  can't  tell  the  difference. 
However,  we  would  never  suggest  holding 
the  antenna  by  the  boom  when  transmit- 
ting— even  with  flea-powered  hand-held 
transceivers-  Rather,  use  the  supplied  verti- 
cal PVC  mast,  and  you  will  be  assured  of 
low  SWR  and  a  good  clean  forward  lobe.  It 
is  advertised  as  an  11  dB  forward  gain  an- 
tenna, probably  11  dBi.  This  is  a  pretty 
healthy  figure  for  a  boom  length  of  only  5 
feet,  so  I  would  simply  go  on  record  in  say- 
ing that  the  quad  is  very  directional,  with 
very  noticeable  signal  attenuation  off  the 
sides  and  off  the  back.  Its  front-to-back  ratio 
is  listed  as  25  dB,  but  again,  the  testing  we 
were  doing  was  only  with  observed  incom- 
ing and  outgoing  signal  strengths. 

Because  the  unit  is  so  lightweight, 
it's  ideal  to  take  along  on  a  VHF  2  meter 
mountaintop  expedition.  You  can  pack  the 
spreaders  and  the  wire  elements  inside  the 
PVC  tubes  for  safekeeping.  Some  little  end 


RF  POWER 
AMPLIFIERS, 

Pta     Pout   Ic  6aln/NF 
Modal      (W)      (W)    (A](dB)(dB) 


NEW! 

400 
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AVG. 

44  148  MHt) 


{13  J  V) 

vm 


50  MHz- 
0503G 
0508G 
0508R 
0510G 

051  OR 
055OG 
O550RH 
0552G 
0552RH 

144  MHZ 

1403G 

1406G 

1409G 

T4G9R 

1410G 
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1412G 

1412R 
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1450RH 

1452G 

1452RH 

14546 

14S4RH 

220  MH2 

2203G 

22106 
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221 26 
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440  MHz 
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4412R 

444SG 

4448R 

4450G 

4450RE 
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15/06 
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16 
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32 
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4  12/11  LPA 

19  12/1.1  Standard 
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IB  ^™  Repealer 

22  12/11  HPA 
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MODEL  14106 

KTMtUlft 

Al  amplifiers  (non-rptr! 


MODEL  14506 

m 

are  linear,  all-mode  with  tuly 
automatic  T/R  switching  and  PTT  capacity  Tne  receive 
freamps  use  GaAs  FET  devices  rated  at  5oBNFwith+l8 
dBm  3rd  order  IP.  LPA,  Standard  and  HPA  amps  are 
intermittent  duty  desipn  suitable  for  base  and  mottle  operation 
Repeater  amps  are  continuous  duty,  class  C 

Amplifier  capabilities:  High- power,  narrow  or  wideband; 
100-200  MHz.  225-400  MHz,  1-2  GHz,  Military  (28V), 
Commercial,  etc.  -  consult  factory.  A  complete  line  of  Rx 
preamps  also  available 


RX  Preamplifiers 

NF    Gam 
Band     Modal    (dS)  (dB)  Connector 


50MHt 
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25 

BNC 

50  MHz 

0520N 
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144  MHz 

14206 

.5 

24 

BNC 

144  MHz 
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5 

24 

N 

220  MHz 

222GB 

5 

22 

BNC 

220  MHz 

2220N 

.5 

22 

H 

440  MHz 

4420B 

.5 

18 

GNC 

440  MHz 

4420N 

,5 

18 

N 

1.2  GHz 

1020B 

.9 

14 

BMC 

1.2  GHZ 

1020N 
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14 

N 
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Consult  your  local  toiler  or  send  directly  for  further 
product  information  All  Products  Made  in  USA 


Tt  SYSTEMS  TEL  |3I B|  471*06*1 
P0  la  25145  FM  (31 0|  473-4011 
Ut  Aiftln  CA  10025 
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Number  12  on  your  Feedback  card 


m  Number 

New  products 

Compiled  by  Hope  Currier 


siaHAi-  cube* 


J* 


RABUN  LABS 


NYE  ENGINEERING 


Nye  Engineering  has  an* 
nounced  a  new  and  unique  digital 
field  strength  meter  for  amateur 
and  commercial  use.  The  FS73 
"Signal  Cube"  is  a  heavy  duty 
model,  2. 5'  square  and  2H  deep, 
with  a  splash -proof  cast  alu- 
minum case  and  has  a  large  3- 
1/2  digit  LCD  display  indicating 
RF  amplitude.  It  is  broadband 
(0.1  to  450  MHz)  and  can  be 
used  for  absolute  or  relative  read- 
ings. A  calibration  chart  on  the 
back  of  the  unit  can  be  used  to 
determine  actual  volts  per  meter, 
up  to  150  MHz.  The  unit  uses  a 
standard  9V  transistor  battery 


and  will  operate  for  two  months  if 
the  battery  switch  is  left  on  (a  low 
battery  message  shows  on  the 
display). 

The  FS73  Signal  Cube  has 
many  uses,  including  checking 
radiation  patterns  of  antennas 
at  relatively  great  distances,  and 
checking  RF  levels  and  detecting 
sources,  tt  is  priced  at  $159,  For 
more  information,  contact  Nye 
Engineering  Co*t  Inc.,  4020  Gait 
Ocean  Dr.  #6Q6f  Fort  Lauderdale 
FL  33308;  (305)  566-8560,  Fax: 
(305)  537-4711.  Or  circle  Reader 
Service  No.  201. 


J 


CONNECT  SYSTEMS 


The  new  Model  CD-1  from 
Connect  Systems  Inc,  decodes 
and  displays  104  DCS  codes,  50 
CTCSS  codes  and  ail  16  DTMF 
digits.  The  CD-1  is  intended  to  be 
used  with  service  monitors  to  pro- 
vide important  additional  capabili- 
ties. However,  it  can  also  be  con- 
nected to  any  receiver  or  scanner 
to  check  radios  or  to  monitor 
shared  repeaters  and  display  the 
current  user's  DCS/CTCSS  code. 
The  CD-1  also  displays  DTMF 


codes  such  as  AMI,  access 
codes,  phone  numbers,  etc. 
DTMF  sequences  are  auto- 
matically replayed  just  in  case 
you  missed  it  in  real  time  or  the 
sequence  was  too  fast  to  ob- 
serve. 

For  prices  and  more  informa- 
tion, contact  Connect  Systems 
fnc,  2064  Eastman  Ave.t  Suite 
11 3t  Ventura  CA  93003;  (805) 
642-7184,  Fax:  (805)  642-7271. 
Or  circle  Reader  Service  No.  205. 


Rabun  Labs,  Inc.  has  an* 
nounced  a  new  product  line  that 
is  a  revolutionary  new  concept  in 
electrical  and  electronic  equip- 
ment protection  technology.  The 
Incipient  Lightening  Detection 
and  Protection  System  (ILD/P 
Series)  detects  the  presence  of 
lightning  when  a  storm  is  typically 
5  to  10  miles  away  and  protects 
equipment  by  automatically  dis- 
connecting power  sources,  tele- 
phone lines  and  coax  cables.  The 
system  automatically  restores  all 


power  and  other  connections  af- 
ter the  storm  is  out  of  the  area. 
Various  models  are  available  for 
amateur  radio  and  two-way  com- 
munications equipment,  satellite 
receiving  systems,  computer  and 
data  processing  equipment,  well 
pump  motors  and  air  conditioning 
compressors. 

For  prices  and  more  informa- 
tion, contact  Rabun  Labs,  inc., 
P.O.  Box  790 f  Ciayton  GA  30525; 
(800)  768-1824.  Or  circle  Reader 
Service  No+  202. 


JAPAN 

Japan  Radio  Company,  Ltd.  has 
announced  their  newest  product, 
the  JRL-2000F  HF  linear  amplifier, 
the  world's  first  MOSFET  linear  am- 
plifier for  the  ham  radio  market. 
JRC  has  developed  several  MOS- 
FET transmitters  for  commercial  HF 
applications  up  to  10  kW,  all  using 
the  same  single-ended  push-pull 
circuit  design  found  in  the  JRL- 
2000F.  The  JRL-2000FS  48-MOS- 
FET  power  amplifier  offers  lower 
IMD  and  harmonic  distortion  than 
convention  bipolar-type  transistor 
amplifiers,  a  higher  output  power 
margin,  higher  efficiency*  greater  fi- 
nal device  durability,  and  better  lin- 
earity across  wide  frequency 
ranges.  It  features  a  built-in  auto- 
matic antenna  tuner  and  lour  anten- 


RADIO 

na  output  connectors.  Any  exciter 
can  be  used;  the  unit  senses  the  in- 
put RF  and  automatically  tunes  the 
amp  to  the  operating  frequency. 
The  internal  CPU  stores  band, 
tuner  and  antenna  settings  to  one 
of  1,820  memory  channels  for  fast 
recall.  A  built-in  switching  power 
supply  utilizes  a  unique  power  fac- 
tor correction  (CFC)  circuit  to  im- 
prove efficiency  and  reduce  power 
consumption. 

The  suggested  retail  price  for  this 
amplifier  is  $4,899.  For  more  infor- 
mation, contact  Japan  Radio  Co., 
Ltd.,  430  Park  Avenue,  New  York 
NY  10022;  (212)  355-1180,  Fax: 
(212)  319-5227.  Or  circle  Reader 
Service  No.  204. 


ANTENNAS  WEST 


The  Pico-J  from  Antennas  West 
is  a  sleek,  tough  end -fed  half -wave 
antenna  ready  to  hang  anywhere,  tt 
can  be  attached  to  window  glass  or 
curtain  rods,  or  suspended  in  an 
apartment  closet,  in  a  patio  door- 
way, in  a  motel  window,  or  from  a 
light  fixture.  When  not  in  use  it  rolls 
up  and  fits  into  a  4  oz.  pocket-sized 
holder. 

The  Pico-J  doesn't  need  radials 
for  broadband  low-angle  omidirec- 


tional  half-wave  gain.  It  improves 
received  signals,  stretches  simplex 
range,  reaches  far-away  repeaters, 
and  saves  your  pack.  Priced  at 
$19.95  ppd.,  it  comes  ready  for 
worfc  with  7Z"  isolated  coaxial  feed- 
line  and  a  gold  pin  BNC.  For  more 
information,  contact  Antennas 
West  1500  M  150  W.,  Provo  UT 
84604;  (801)  375-4664,  ($00)  926- 
7373,  Fax:  (801)  373-8425.  Or  cir- 
cle  Reader  Service  No,  203. 


44  73  Amateur  Radio  Today  •  September,  1 992 


it  J  V  i 


aOtiCO 


11 


QJ'580 


rriH 


'£ 


I   A   *  Jf   M   d*  J 


vH£ 


SVW1 


tOfif 


H£GP 


Sftf 


I1  rt^ 


i*** 


00*1 


SUP 

if©; 


i*£SS       ^ 


So  compact,  so 
sophisticated. 


HF'U*f 


tw»n 


bAmo 


W: 


1 


<fc.- 


05  09.0. 

,  ,  I 


fM*>.. 


AVAILABLE  NOW! 

FANTASTIC  2-ME1  KR  H.T.'s 

HIGH  PERFORMANCE  AT  A  GREAT  PRICE 

•  DJ-F1TH  Worlds  smallest  5  watt  H.T. 

•  D4-I02TR  Full  featured  2-meter  comes 
standard  with  EDC-34  rapid  charger 


New  Model  D J-580T 
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RATED  #  1  IN  JAPAN,  NOW  AVAILABLE  IN 
THE  U.S. 

A  super-compact  handheld,  the  tiny  DJ-580T  is  a 
powerful,  feature-packed  twin  bander.  This  super- 
compact  HT  is  the  smallest  you'll  find,  and  literally  fits 
in  the  palm  of  your  hand, 

Ergonomic  design,  combined  with  excellent  sensitivity 
and  unbelievable  great  sound,  sets  a  new  standard  for 
miniature  HT's- 

New  MCF  function  allows  you  to  set  the  40  memory 
channels  regardless  of  which  channels  you  want  for 
VHF  or  UHF.  Any  combination  is  possible. 
Mince's  DJ-580T  has  Full-Duplex  Cross  Band 
Operation  and  Cross  Band  Repeater  Functions  with 
real  world  power  and  excellent  sensitivity,  Airband 


receive  with  simple  modification. 

If  the  battery  is  depleted  to  less  than  5  volts,  Alinco's 
Patented  Super  Low  Battery  Consumption  Function  is 
automatically  activated.  You  can  continue  to  operate 
the  radio  all  the  way  down  to  3.5  volts.  This  feature  is 
effective  with  dry  cell  batteries  only. 

This  unit  has  built  in  DSQ  for  paging,  CTCSS  encode 
and  decode  standard,  various  scanning  functions,  3 
power  level  selections  for  each  band,  bell  function,  and 
an  illuminated  keypad, 

Check  out  the  affordable  technology  of  the  90's. 
Cheek  out  ALINCO- 


ALINC0 

ELECTRONICS  INC. 


ALINCO  ELECTRONICS  INC  . 

438  Amapola  Avenue.  Unit  130.  Torrance.  CA  90501 

TeL  (310)618-8616  Fax  1 3 10  (618*8758 


Two  Year  Limited  Warranty. 

Specifications  and  features  are  subject  lo  change  without  nolice  or  obligation. 

CIRCLE  67  ON  READER  SERVICE  CARD 
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New  products 


CONTACT  EAST 


ThG  68-pmce  Workstation 
Specialist  Kit  from  Contact  East 
is  designed  for  specialists  ser- 
vicing PCs.  file  servers,  work- 
stations and  I/O  devices.  It 
contains  commonly  needed 
tools  plus  special  tamper-proof 
fastener  tools  needed  to  access 
computers  and  monitors,  Includ- 
ed are  testers  for  duplex  power 
outlets  and  telephone  jacks 
and  extractors.  Three  case  styles 
are  available;  Model  68-TCD2 
with  a  single  compartment,  brown 
Cordura  case;  Mode!  68-CDS2 
with  two  compartments  (one 
for  documents),  in  a  khaki  Cor- 
dura Plus  case  with  leather- 


like trim  and  a  detachable  shoul- 
der strap;  and  Model  68-CDS3, 
100%  ESD-safe.  with  static* 
conductive  foam,  grounded 
through  a  common  point  ground- 
ing snap,  made  of  specially 
treated  stalic-dissipative  gray 
Cordura  Plus  fabric,  with  a  5-foot 
ground  cord  and  5-foot  coiled 
cord  and  adjustable  wrist  strap. 
All  cases  have  three  outside 
pockets. 

Prices  range  from  $235  to 
S323.  For  more  information,  con- 
tact Contact  East,  335  Willow 
Street,  N.  Andover  MA  01845; 
(508)  682-2000.  Or  circle  Reader 
Service  No,  206. 


ELECTRON 

Electron  Processing  has  intro- 
duced a  simple  means  to  put  a 
linked  repeater  or  bi-directional 
link  on  the  air  quickiy  and  with- 
out excessive  expense.  Ease 
of  use  and  low  cost  make  the 
BRI-2-DUAL  and  SRI-2-R8  ideal 
for  HT  range  extension,  mobile/ 
portable  repeaters  or  dual  fre- 
quency linking  operation.  The 
BRI-2-DUAL  provides  a  bi-direc- 
tional link  configuration  when  con- 
nected to  two  transceivers.  In  this 
configuration,  all  signals  received 
by  one  radio  are  transmitted  on 
the  other  and  vice  versa.  The 
BRI-2-RB  is  configured  to  provide 
a  standard  duplex  repeater  opera- 
tion with  connection  to  another 
transceiver  in  "remote  base"  type 
operation.  The  repeater  is  then 
linked  to  whatever  repeater  or  fre- 
quency the  second  transceiver  is 
tuned  to. 


PROCESSING 

No  internal  modification  of  your 
equipment  is  needed  as  it  con* 
nects  to  the  external  speaker  out- 
put of  your  receivers  and  the 
mike  Jack  of  your  transmitters.  All 
the  basic  necessrties  of  repeater 
or  relay  operation  are  provided. 
Audio  Isolation  and  PTT  transmit- 
ter keying  using  a  VOX  circuit 
makes  connection  to  your  equip- 
ment  simple — just  wire  your  mi- 
crophone plug!  A  five-second 
"hang"  time  and  a  three-minute 
limeouf  timer  are  both  provided 
{and  can  be  disabled).  Both  units 
are  powered  by  1 2  VDC. 

The  BRI-2-DUAL  and  the  BR1- 
2-RB  each  sell  for  $35.  plus  a  $5 
shipping/handling  charge.  For 
more  information,  contact  Elec- 
tron Processing,  Inc.,  PO.  Box 
68,  Cedar  Mi  49621;  (616)  228- 
7020. 


BAYLIN  PUBLICATIONS 


Bayfin  Publications  has  an- 
nounced a  new  book,  Wireiess 
Cable  and  SMATV.  This  400- 
page,  8-1  !2m  x  11"  publication  ex- 
pands upon  an  earlier  work, 
Satellite,  Off-Air  and  SMATV  and 
includes  a  completely  new  170- 
page  section  on  wireless 
cable/MMDS  systems,  as  well  as 
a  chapter  on  private  cabie  securi- 
ty systems.  It  has  over  200  pho* 


tos  and  illustrations  that  support 
the  goal  of  allowing  even  a  non- 
technical person  to  develop  a 
comprehensive  understanding  of 
wireless  cable  and  SMATV, 

Wireless  Cabfe  and  SMATV  is 
priced  at  $50,  plus  S4  shipping 
and  handling,  Contact  Baylin 
Publications,  1905  Mariposa, 
Boulder  CO  80302.  Or  circle 
Reader  Service  No.  207, 
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POWERFUL 


*  12  Volt  6.5  AH  PowerPacL 

*  Boosts  H-T  to  5  ?  watts  output. 

*  15  times  H-T  mead  pack 


MODULAR 


Modular  mounts  for  accessories. 
Carries  H-T  &  adapters  in  one. 
Standard  cigarette  socket. 


m 

B                          4        ■ 

p8S! 

i 

^ 

PORTABLE 

Built-in  handle  &  strap. 
Always  ready,  no  overcharge. 
For  emergency,  field  day,  etc. 


— — 


__ _ ^__ — . 

Communications  coverage  for  10  hours  without 
coming  ashore  for  recharge!** 

\Q4k        Robert  Walters         LakcRidge   \  \ 


"The  PowerPack  was  flawless  and  was  still  working 
when  our  (emergency)  drill  ended/1 

W6VK1  CE  "Jim"  Ware        Concrete.  WA 


DC  POWER  BACK 


12  VOLT  DC  CORDLESS  RECHARGEABLE 


HAM  KIT 

INCLUDES 


DC  PowerPack — -Scaled  lead  acid  cell 
rechargeable  up  to  1,000  times, 

Wt.  6,8  lbs,,  size  T  X  3M  X  10", 

Powers  other  1>C  products  too. 

DC  Charger— Recharges  in  vehicle  in  I  to  3  hours. 


AC  Charger — Recharges  at  home  in  8  to  10  hours, 

Modular  Clip  Mulder — Holds  H-T,  or  anything 
with  a  belt  clip. 


Modular  Storage  Pouch — Carries  accessories 

&  adapters. 


Modular  Light — Constant/flashing  light  for 
night  or  emergency.  Powers  8  walls  up  to  8  hours, 

Double  Socket — Powers  two  12  volt  products. 


Optional  Solar  Charger  Kit 

Recharges  in  remote  areas  in  8  to  10  hours  (sunny  day), 

Powers  H-T  in  emergency  (sunny  day), 

1$  volt  6.8  wans,  wi.4,5lb..  size  12MX18"Xl/4". 


For  order  call  toll  free: 

1-800-955-5014  /Dept.  7329/24hr. 

30  day  money  back  guarantee.  1  year  factory  limited  warranty. 
For  technical  information  contact  factory  at 
1-800-544-4 124  /  M-F  f  9-4  /  CA  time 


,-^M 


&b 


Power  Products  Marketing 

17291  Mr  Herrmann  Street,  Fountain  Valley,  CA  9270S 


DC  PowerPack/HAM  KIT  #06-3110 


List  Price  SI 42.70 


Your  Price 


Optional  Solar  Charger  Kit  #06-8191 


List  Price  $151.40 


Your  Price 


95 


$99. 

$9,95  s&h* 

$99.* 

$9*95  s&H* 


*S  *k  H  in  continental  USA.  Extra  cost  for  others.  CA  rcMdents  add  tax  S~~?  ku  Allow  3*4  weeks  fnrdelitery  hxlra  charge  for  2nd  day  express. 


*  »W2  PPM 


MODERN,  MULTI-BAND  ANTENNA  SYSTEMS 


or  COMET  Customer  Service:  Call  NCG  Company 

7141630-4541 


PHOTO  A 


COMET  developed  the  Super  Linear  Converter  (SLC)  System  to 
increase  the  actual  gain  of  Dual/Triband  antennas, 

•  A  completely  pre-formed  phasing  coil  and  phosphorus  copper  element 
eliminates  additional  components  and  gain  loss,  (Photo  B) 

•  The  SLC  is  electrically  very  efficient,  providing  a  few  angle  of  radiation 
directly  to  the  horizon,  for  maximum  performance.  (Photo  B) 

•  COMET  sectional  antennas  use  ABS  (Transparent  to  RF)  connecting  joints 
tor  the  finest  pattern  and  easiest  assembly,  (Photo  A) 

COMET  DUALBAND  ANTENNAS 


•  # 


PHOTO  B 


CFX-4310 


MODEL  # 

BANDS 

GAIN 

MAXPWR 

Watts 

CONN 

WEIGHT 
Lba'  ax" 

LENGTH 
FtJ  111* 

MAX  WIND 
SPEED  MPH 

DualBand  Base  Station.  Repeater  Antennas 

GPX-2010    SLC 

2M/70cm             95/13.2              200            SO-239         7*14"           23'4- 
NylonGuys  Inclined.  Highest  Gain  Dualbander  in  the  World! 

65w/ogu/s 
90w^lt^s 

CA-2X4MAX  SIC 

2W7Qan 

85H1-9 

200 

5Q-239 

5*tt           r& 

BO 

CA-£x4WX   SLC 

2W70cm 

&S12: 

200 

SO-239 

3'8" 

10'5" 

90 

CA-2X4FX     SLC 

2M/7Qcm 

4.5/7.2 

200 

SO-239 

2"2T 

5'n" 

112 

NCG-14Z2B 

2M/220MHz 

2.15/3.4 

20D 

50-239 

2'8" 

3H  8" 

112 

CA-35QDB 

10WBM 

2.15/6.5 

1C0FM 

S0239 

7*8* 

22*7" 

65 

CA-1243Z 

70cm/23CTn 

9.4/12.B 

i  so/so 

N-Female 

3'B" 

rsr 

90 

CA-1243E 

70crcV23crn 

e.a^4 

150/50 

N-Femaie 

VIST 

3'4' 

112 

DualBand  Mobile  Antennas 
NEW  B- Series  BLACK  AN  ODIZED  Cellular  Appearance 

B-10 

2M/70cm 

-/2.15 

:. 

PL-2S9 

12* 

— 

B1WM0 

2M/70crn 

-/215 

50 

NMO 

— 

12" 

— 

8-20 

2M/70cm 

215/50 

so 

PL  259 

acr 

— 

B2DNMO 

2M/70cm 

2.15/50 

50 

NMO 

— 

30" 

— 

NEW  F  Series;  The  Highest  Quality  DualBand  Antenna  You  Can  Buy! 

FL-62S 

2M/7Qcm 

ims 

150 

PL-259 

3r5* 

— 

FL^TS 

2M/70cm 

45/72 

'50 

PL-259            - 

4*1  r 

— 

1                                                                                                                                                                                       1 

CA-2*4M3 

2M/7Dcm 

4.5/7  0                 *  £3 

PL-259 

— 

4'*-- 

— 

CA-2X4SR 

2M/7Qcm 

3^2                 150 

PL-259 

— 

3'4' 

CHL-23J 

2M/70cm 

2,1  SEE 

*:•: 

PL-259 

20* 

- 

CHL-2U 

2W7Gem 

-/Z15 

100 

PL-259 

— 

12* 

— 

NCG-1422M 

2M/220MH* 

215/34 

100 

PL-259 

— 

3r0" 

— 

CHL-350 

10WBM 

-/Z.15 

200 

PL-259 

— 

7'Cr 

— 

CF-4160 


COMET  TRIBAND  ANTENNAS 


MODEL  * 


BANDS 


GAIN 


MAXPWR 
WbHLs 


CONN 


WEIGHT  |  LENGTH 
Lbs'oz"  I     Ft  In- 


MAX  WIND 
SPEED MPH 


TriBano  case  nation  nepeaier  Antennas 

CX-72S 

6M/2M/70cm 

21  asm* 

200 

50239 

2*15" 

nr 

90 

CX-902         SLC 

2M/70cnV23cm 

6  5/9.QM 

200 

N-femaia 

rr 

iofcr 

90 

CX-903 

2M/70cnV23crr 

65/9,0/135 

100 

N-Femaia 

3'6" 

9'& 

90  + 

TriBand  Mobile  Antennas                                                            | 

CX-7G2 

BM#W7Ccm 

2.15/6,0/0.4 

120 

PL-259 

— 

6*1  or 

CX-fiOl 

2M/70cnV23cm 

3.06.09.6 

100 

N-Male 

— 

3'3" 

FL-95SN 

2M/70cnv23ari 

2.8^.078.4 

BO 

N  Male 

— 

ZT 

— 

NEW!  TfM  Highest  Gain  2 M  220  440MHi  Mo  bUa  In Tli«  World! 
Available  from  COMET,  Of  Course! 

CX-224 

2M/22u/70cm 

2  15/3.6/6.0 

150 

PL-259 

_ 

3'1" 

— 

CX-224NMO 

2MJ22W70cm 

215/3,6/6.0 

150 

NMO 

— 

TV 

— 

NEW!  QUAD B 

AND  Mobile  Anlwma.  Simultaneous  TX  On  4  Bands,  BAN  And2M  Bands  Ar 
By  Adding  MF  Colls,  The  CA-HV  Can  Be  Used  For  3  Or  4  Bands  Easily! 

a  Constant 

CA-HV 

40/(2C)/15/ 
10/6/2M9rors 

HF-/2. 16/3.4 

120SSB 

PL-259 

MAX 
1'3" 

MAX 

e'3" 

L-14 

Optional  2QM  leading  co  for  the  CA-HV 

RS-81 


: 


RS-9 


< 

0 


o 

0 


0 


I 


MM  Standard     CK-5M  Deluxe 
ible  assembly,    cable  assembly 


J 


(0 

N 
(0 

I 

J 

u. 


CO 


« 


COMET  HIGH-POWER  DUPLEXERS  AND  TRIPLEXERS 

Zinc-Alloy,  Die-Cast,  Twin-Cavity.  Low  Input-Loss,  High-Isolation,  and  HIGH-POWER. 
Modernize  Your  Station  with  COMET  Antenna  Products. 


MODEL  # 

PORT 

Freq 
MHz 

CW 
Watts 

PEP 
Watts 

Loss 
d8 

Isol 
dB 

Mix 
Conn 

Port 
Conn 

CF-416A 
(2M7tani 

LPF 
HPF 

1.3-  15DMHz 
40Q-540MHZ 

450 
300 

800 
500 

0.15 
0-25 

60cB 

eocse 

SO-239 

PL-259  w/lead& 
PL-259  w/leads 

CF-416C 
{2tf.70cnt) 

LPF 
HPF 

13- 150MHz 
4Q&-540MHZ 

450 
300 

800 
500 

015 
0J25 

60dO 
GOdB 

N- Female 

PL-259wfleads 
N-MaJewrieads 

CF-41601 

LPF 
HPF 

1,3-1 50MH* 
400-  540MHz 

460 
300 

900 
500 

01 

: " 

GQdB 

eodG 

SQ-239 

Pl2S9w/bteatf5 

N- Male  w/o  leads 

CF^*16<IK 
(2M/7Dcm| 

LPF 
HPF 

1.3-TS0MH2 

40Q-54OMHZ 

450 

300 

600 
SOO 

0.1 

0.2 

eodB 

60dB 

S0-239 

PL-259  w/o  leads 
PL-259  w/o  teaas 

CF-413A 
(7&cm/tJGHi) 

LPF 
HPF 

(1.3-  150MHz 

C3SO  500MHz 

840-1, 4GHz 

450 
300 
100 

aoo 

500 
300 

0.25 
0.25 
0.4 

55gB 
55dB 
55dB 

IM-  Female 

IM- Mala  w/leads 
N-Male  w/leads 

CF-413B 

(TDctTi1.2GH*j 

IPF 
HPF 

^1. 3- 150MHz 

C»0-500MHz 

84CH4GHZ 

450 
300 

100 

SOO 
500 

200 

0.25 
0.25 
0  4 

55dB 
55dB 
5506 

v  Female 

PL-259  w/leads 
N-Maiew/keacs 

CF-4130 

LPF 
HPT 

{13-1S0MFU 

C350- 500MHz 

840^1 .4GHz 

450 
300 

100 

800 
500 
200 

0_2 
0.2 
0  3 

SScfi 
55dB 
55dS 

N  Female 

N-Mafe  w/o  leads 

N-Maie  w/o  leads 

CF-350 

LPF 

HPF 

1.3-30MHZ 
50-240MI  \l 

350 
350 

600 

GOO 

0.2 
0.2 

40dB 
40dB 

SO-239 

PL-259  w/leads 
PL-259  w/ieads 

NCG-U22D 
(2m,',22QMHz) 

LPF 

HPF 

144-14BMHZ 
220-225MKZ 

50 
50 

100 
100 

0.5 
0.5 

JOdB 
40dB 

SO- 239 

PL-259  w/teads 
PL  2  59  w/leads 

CFX-431A 
(2rn!7Qcm/%2\ 

LPF 

BPF 
HPF 

C  T  5-OQMHz 
tl  00-1 50MHz 
350-50GMHZ 
&4D-1 ,4GHz 

600 
450 
300 
TOO 

1KW 
800 
500 

200 

02 
0-2 

0,3 
04 

50dB 
50dB 
SDdB 

sooe 

IM-Ferrtaje 

PL-259  w/leads 

N-Maiew/leaas 
N-MaJe  w/teaos 

CFX-4310B 

(2mf7Qcm/1,2} 

LPF 

- 

BPF 

HPF 

fl.6-60MHl 
(lOO-lSOMHz 
350-SOOMHz 
S40-1.4GHZ 

BOO 
450 
300 

100 

1KW 
BOO 
500 
200 

0.15 
025 
0.25 
03 

50oB 
SOdB 

50dG 
SOdB 

N-FemaJe 

PL-259  w/o  leads 

N-Male  w/o  leads 
N-Mato  w/o  leads 

CFX-4310C 
(2ntf70an1,2) 

LPF 

BPF 
HPF 

f  l  .6  60MHZ 
liOO-1 50MHz 
350-SOOMHz 
840-1  4GHz 

500 
430 
300 
100 

1KW 
BOO 
500 

200 

0.15 
0.25 
035 

:■  3 

SOdB 
50dB 
SOdB 

5Ic5 

N -Female 

PL-259  w/o  leads 

PL  259  w/o  leads 
N*MaJew,'G  leads 

CFX-514 

\6m  2m.7QCTti) 

LPF 
BPF 

i  in 

1.3-9DMHZ 
130-200MH2 
38O-50QMHZ 

450 
450 
300 

800 
800 
500 

0.2 

0.25 

03 

55d3 
55dB 

55dB 

S0-239 

Pl-2  59  w/leads 
PL-259  w/leads 

PL-259  w/leacs 

CFX-514J 
(6m/Zm/70cm} 

LPF 
BPF 

HPF 

V3-90MHZ 

13O-2O0MHZ 
380-5O0MH2 

450 
450 

300 

BOO 
BOO 
500 

0.15 
0.2 

0.25 

550B 

55dB 
55dB 

Sa?39 

SO-23S  w/o  loads 
SO  239  w/o  leads 
SO  239  w/o  leads 

CFX-324A 
f2m.2207&cm) 

LPF 
BPF 
HPF 

1.3-150MHZ 
2G0-320MHZ 
390^500MHz 

350 
350 
350 

600 
600 
600 

0.2 

0,25 

03 

40dB 
40dB 

40d8 

SO-239 

PL-259  w/leads 
PL  259  w/leads 
PL-259  w/leads 

CFX-324S 
(2m220'70c«i) 

LPF 
QPF 
HPF 

1.3-1 50MHz 
2QQ-32CMHz 
390-SQOMHz 

350 
350 
350 

©00 
600 
600 

02 

0.25 

03 

40dB 
40dB 
4f)oB 

SO  239 

PL-259  w/o  leads 
PL-259  w/o  toads 
PL-259  w/o  leads 

COMET  MOBILE  MOUNTING  SYSTEMS 

COMET  has  a  wide  selection  of  rnobife  mounts,  choose  I  he  mount  and  Coax  Cable  Assembly 
that  best  fits  your  personal  needs.  AH  COMET  cables  have  detachable  connectors. 


MODEL # 

DESCRIPTION 

3D4M 
3D  AN 

Standard  coax  assy  t  3ft  tow  toss  coax  w/UHF  GonneciofS- 
Standa-d  coax  assembly  wtinN -Conns.  13ft  tow  loss  coax 

CK-5M 

CK-5N 

13ft  VERV  tow  toss  cabte  4-  RG-1 88.  Avoids  cable  damage  upon  vehicle  entry.  UHF  Conns 
13ft  VERY  low  loss  cable  +  RG- 1 88  Awq*dscabJe  damage  upon  vehicf^  entry  N- Conns 

5D4N 

1 3n  VEF^Y  low  loss  caWe  assy.  For  1 .2GHz  N-Ccnnectors 

The  Following  Mounts  ere  w/o  Coax,  Choose  from  the  Cable  Assemblies  Above. 

RS-BO 
R5-S1 

ns-2i 

RS-9 

Heavy  Duty  Gutter  Mourn,  Black  w/Diai  lock. 

Heavy-Duty  Trunk  Up  Mount,  Black  w/Dtal  lock 

Mufli-Purpose  Mount.  Truik4Jto/Hatcn-Back.  Stack,  Ad],  id  any  posiiion. 

'frurJt  Up  Mourtt,  Bach.  For  small  antennas.  (R-1 0,  B-20.  CHt  33J,  etc.) 

MS-3FVMM 

Wag  Mount.  13ft  tow-toss  cabte  12  pole  rnagnei  UHP  Coririectors 

MS-5LXMM 
MS-5LXNN 

Mag  Mount.  13ft  tow  Joss  cable  *  10*  fltM  98  to  avoid  water  leak/cabie  damage 
Mag  Mount.  1 3ft  low  loss  cable  +  1(T  RG-iae.N-Connectors 

TS-103MM 
TS-106NN 

1 6.5ft  low  loss  cable  and  trunk  bo  mount,  UHF  Conns 
1  a. 6  VERY  low  loss  coax  +  10"  RG-1B8,  N-Connaciors. 

Detachable  Connector 

All  Cornet  assemblies  use  tfiis  connector 
for  easy  installation. 


COMET  SWR/POWER  METERS 


MODEL  ¥ 


DESCRIPTION 


CO-270  Bench  Meter,  ilkjminaled.  U0-S25MHz  Pwr  Hanga  1 5/60/200W  Low  Inser.  loss 

UHF  Corinectors,  50  Ohm  impedance.  Measure  anb  Monitor ,  SWR  Fwd  AND  Bel  Power 


COMET  Minimeters:  Measure  SWR  1.0-5:1     Imped:  50  Ohm    Weight:  5  oz. 


CM-200 
CM-300 
CM-4O0 
CV-42C 
CM-1200 


14CH50MHZ 
220-240MHZ 
430-tSOMHz 
140-440MHZ 
1240-1 3O0MHZ 


PWR  Range:  1 5*50  V^trs 
P\W  Range;  1S"50  Watts 
PWR  Range:  I S/5G  Wan  s 
PWR  Range:  i5/60Wat:s 
PWR  Range:  lO/60Wai^ 


CIRCLE  54  ON  READER  SERVICE  CARD 


r  1 3  on  your  Feedback  card 


ATV  IVansmitter,  Part  II 

Get  on  ATV  easily  and  quickly. 

by  Rudolf  F.  Graf  KA2CWL  and  William  Sheets  K2MQJ 


[Last  month  we  looked  at  the  theory  of  oper- 
ation and  the  circuitry  involved  to  build  a 
compact  I -watt  ATV  transmitter  for  the 
70cm  band  that  operates  with  a  9*  volt  sup* 

ply.  In  this  final  segment,  we* If  show  you 
how  to  complete  the  assembly  and  test  the 
circuit.  Keep  in  mind  that  you  will  need  the 
appropriate  amateur  license  to  operate  ATV 
on  70cm  (Technician  or  higher)  and  you 
must  stay  within  the  amateur  band  frequency 
limits. — Ed.} 

emember  [hat  this  transmitter  is  basical- 
ly an  AM  transmitter  with  very  wide 

modulator  frequency  response.  Construction 
of  ihe  transmitter  board  should  pose  no  spe- 
cial problems  as  long  as  you  take  care  to  du- 
plicate the  prototype  as  closely  as  possible. 

Assembly  Hints 

Some  precautions  to  take  are: 

1.  Use  only  GIO  0,062"  thick  epoxy 
Fiberglas  board  material  Other  materials 
and  thicknesses  could  be  used,  but  may  re- 
sult in  different  tuning  conditions  and  stray 
capacitances.  However  do  not  use  paper- 
base  phenolic  material — it  is  too  lossy  at  the 
high  frequencies  present  in  this  transmitter 

2.  Q12  must  be  heat-sinked.  A  possible  3- 
watt  dissipation  makes  some  form  of  heat- 
sinking  mandatory.  The  method  shown  in 
Figure  7  has  proved  adequate  if  at  least  one- 
ounce  copper  is  used.  If  possible,  use  0.040 
copper  or  brass,  but  this  is  not  absolutely 
necessary,  Ql  is  adequately  heat-sinked,  if 
the  metal  case  is  soldered  to  the  PC  board 
ground  plane,  for  a  normal  transmit-reccive 
duty  cycle  (one  minute  on,  one  minute  off)* 
For  continuous  operation  use  a  clip-on  heat 
sink  that  encircles  the  can  of  Q7  (use  the 
type  thai  has  spring  fingers)  and,  if  possible, 
add  a  few  Tins  to  this,  or  bolt  this  clip-on 
heat  sink  to  a  larger  piece  of  aluminum  or 
copper  (preferred),  or  even  the  mounting 
case,  if  possible, 

3.  Solder  as  many  component  leads  as 
possible,  on  top  of  the  board,  that  pass 
through  the  ground  plane  to  both  the  top  and 
the  bottom  of  the  board.  In  particular,  the 
ground  lugs  on  all  trimmer  capacitors  should 
be  soldered  on  both  sides.  The  same  is  true 
for  most  of  the  resistors  that  have  one  side 
connected  to  ground.  The  idea  is  to  ground 
as  much  of  the  ground  plane  (shield  top 
side)  to  the  ground  foil  on  the  component 
side,  in  as  many  places  as  possible.  This  is 
especially  important  around  Q4  through  Q7. 
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Photo.  The  1  -wan  ATV  transmitter 


4-  Use  chip  capacitors  where  specified. 
Do  not  substitute  ordinary  leaded  capacitors. 
Use  only  those  components  specified,  no 
substitutions. 

5,  Keep  alt  components  as  close  to  the  PC 
board  as  possible,  and  the  leads  as  short  as 
possible. 

6.  Take  care  to  make  coils  as  accurately  as 
possible,  While  some  error  can  be  tolerated, 
accurate  work  will  make  tune-up  easier  and 
assure  duplication  of  results.  Expect  thai 
some  coils  (LI,  L2,  L3,  LI 4)  may  require 
addition  or  subtraction  of  a  mm. 

Construction  is  started  by  first  installing 
all  resistors  and  then  Dl  and  D3.  (Do  not 
forget  fcrrite  beads  on  R15t  R17.  R19,  and 
R2L)  Next,  install  all  disc  ceramics  0.01  pP 
and  470  pR  The  NPO  capacitors  are  in- 
stalled next.  After  the  NPO  capacitors  are 
installed,  install  potent iomeiers  R22,  R32, 
and  R33.  Solder  the  grounded  sides  of  R22 
and  R33  to  both  sides  of  the  PC  board. 

Next,  install  all  the  trimmer  capacitors. 
Note  that  CI 8  and  C40  are  different  from 
the  rest.  Solder  ground  tabs  of  all  the  trim- 
mers to  both  the  top  and  the  bottom  of  the 
PC  board.  Next,  install  Ql  through  Q5  and 
Q8  through  QI1,  Do  not  install  Q6,  Ql  or 
Q12  yet.  Now,  wind  and  install  LI  through 
L9,  and  LI 4.  Last,  install  chip  capacitors 
C22,  C24,  C44,  and  C20  and  make  sure  to 
omit  C22. 

Check  all  of  the  PC  board  for  shorts,  sol- 
der bridges,  and  trim  away  any  excess  foil 
with  a  sharp  knife  (X-acto™  type  or  equal). 
Make  sure  any  excess  foil  on  the  top  side 


isn't  touching  any  component  leads  not  in- 
tended to  be  grounded.  Slight  misregistration 
of  the  top  foil  may  cause  this.  Simply  trim 
excess  foil  away  with  an  X-acto  knife.  Note 
that  Q6  and  Q7  and  associated  circuitry  is 
best  installed  after  the  remainder  of  the 
board  is  completed  and  Tested.  Now  install 
Q12  and  heat-sink  per  Figure  7  and  also  Fig- 
ure 3.  Note  thai  the  heat  sink  also  serves  as 
an  RF  shield  for  the  Q6  and  Q7  power  am- 
plifier. Be  sure  to  solder  the  heat  sink  to  the 
top  foil  side  (ground  plane),  on  each  side  of 
the  heat  sink  where  it  butts  against  the  PC 
board.  Note  that  QI2*s  case  should  be  insu- 
lated from  the  heat  sink.  Use  a  TO- 220  insu- 
lator {cut  to  size)  or  a  scrap  of  mica,  mylar, 
polyethylene,  or  teflon  tape  (used  in  plumb- 
ing work)-  You  are  now  ready  to  test  the 
main  pan  of  the  board,  Q6,  Q7  and  associat- 
ed components  will  be  installed  after  testing 
the  rest  of  the  PC  board. 

After  checking  for  shorts  and  opens  and 
solder  bridges,  measure  the  DC  resistance 
between  B+  and  ground.  It  should  measure 
greater  than  100  ohms.  If  it's  lower,  check 
for  the  cause  before  proceeding  further. 

Next,  install  the  slugs  in  LI,  L2,  and  L3  if 
you  have  not  already  done  so*  The  slugs 
should  be  initially  set  fully  inside  the  coils. 
Set  R22,  R32  and  R33  about  halfway  be- 
tween extremes  of  rotation.  Set  C40  halfway 
meshed  (see  Figure  3 ).  Set  all  other  trimmers 
to  half  mesh.  Final  settings  will  depend  on 
operating  frequency,  coil  construction  tech- 
nique, and  application.  (Refer  to  Figure  3  for 
location,) 


EASY  ORDER 
1  -800-582-4044 


EASY  FAX 
1-800-582-1255 


ADJUSTMENTS 

•  Knob  Posrfton  ■  Pressure »  Gap 


1THE  ELECTRONICS  SOURCE 


HI-MOUND  TELEGRAPH  KEYS 


FEATURES 

MK802  -  Hand  Key  Type 

The  MKS02  tias  good  harmony  on  a  classic 

wooden  base  with  a  brass  handpiece. 

■Dimensions  (LxW);  5,12"  x  2.76" 
-Total  Length  (incL  keyer):  7,36" 

MK&31  -  Deluxe  Compound  Key 
The  MK&31  features  unified  manipulator  and 
vertical  key.  Operating  lever  width  of  manipulator 
can  be  adjusted.   Soft  or  hard  operational  sense 
can  be  chosen. 

•Dimensions  {LxW):  5.12*  x  5.71" 

•TotaJ  Length  (inci  keyer):  7.28" 


MK831             "fcjcS^ 

BL.   i       Jrii:£t                                 m 

The  MK802  is  a  true  instrument,  not  just  another  "straight  key*.  This  well 
designed  key  is  fully  adjustable  so  you  can  custom  tune  it  for  your  tist.  This 
finely  crafted,  beautifully  finished  key  was  machined,  not  stamped  or  cast  as  a 
mass  produced  Item. 

Order  # Prfee_  Description Weight 

MK802  230.00     Telegraph  Hand  Key 2.5  lbs. 


The  MK831  compound  key  is  without  a  doubt  Ihe  finest  example  of  the  radio- 
telegrapher  art.  This  beautifully  designed  and  finished  key  set  would  be  the 
pride  of  any  well  equipped  station,  and  a  joy  for  the  operator.  The  fully 
adjustable  features  allow  custom  tuning  to  the  operators  fist.  A  wonderful  gift 
or  a  most  appreciated  presentation  Item. 

Order*      Price      Description Weight 

MK831  350,00     Deluxe  Compound  Telegraph  Key 775  lbs. 


SINGLE  LEVER  IAMBIC 


IAMBIC  KEY 


MORSE  TRAINER  TAPES 


FEATURES 

-Gold  plated  contacts 

•Black  and  chrome  color 

•3  binding  posts  for  connection 

•Fully  adjustable  tor  contact  gap  and  tension 

•Dimensions  (LxW):  6,06*  x  3.31 ' 

Single  lever  key  designed  for  use  with  an  electronic 
keyer.  It  provides  circuits  for  dot  and  dash  (SPOT), 
and  is  mounted  on  a  heavy  base  with  rubber 
Inserts  so  that  it  won't  "walk"  around  your  desk.  It 
features  dual-point,  frictionless  ball  bearing  pivot 
suspension  wilh  preload  adjustment. 

Order*     Price    Description Weight 

MK701      68.95    Straight  Telegraph  Key„.„,2.1  lbs. 


MK706 

Shown 
With  Base 

FEATURES: 

-Silver  and  chrome  color 

*3  binding  posts  for  connections 

-Fully  adjustable  tor  contact  gap  and  tension 

•MK706  mounted  on  5/1 6"  steel  base-ptate  with 

rubber  feet 
•Dimensions  (UW):  MK704-3.31*  x  2.6" 

MK706-3.94"  x  3.54* 

Double  lever  iambic  key  designed  for  use  with  an 
electronic  keyer  provides  simultaneous  dot  and 
dash  contacts.  It  features  dual- point,  frictionless 
ball  bearing  suspension  with  preload  adjustment. 

Order*  Price  Description  Weight 

MK704     47+50  (ambic  Telegraph  Key  w/o  Base 8  OZ, 

MK706     64,50  Iambic  Telegraph  Key  W  Base  ,.,1,9  lbs. 


ARRL  Morse 
Trainer 
Tapes 

When  it  comes  to  the  code,  whether 
you're  just  starting  out  or  you're 
working  on  your  Extra  Glass 
upgrade,  practice  makes  perfect ! 

The  ARRL  produces  live  sets  of 

Morse  code  tapes  to  get  you  from  0  to  22  words  per  minute 

Each  set  includes  two  C-90  cassettes* 

Introduction  to  MorSO  GodeT  a  cassette  program  for 
beginners  makes  leaning  the  code  tun  H  teaches  you  all 
the  characters  and  provides  plenty  of  practice 

Order  #  Price  Description Weight 

AR3487  10.00  Introduction  to  Morse  Code 3  oi. 

AR2227  10.00  Set  1  -  Practice  Tapes  5- 1 0wpm 3  02. 

AR223S  10.00  Sat  2  -  Practice  Tapes  10  iSwprn  ,3  or, 

AR2243  10.00  Set  3    Practice  Tapes  15  22wpm  .,3  OZ. 

AR2251  10.00  Set  4- Practice  Tapes  13-!4wpm, ,3  OZ. 


MOBILE  ANTENNAS 


FEATURES -HGT100 
•Dual  Band:  144,440MHz 
-Connector:   UHF  Plug 
•Coreless  matching  coil 
•Heavy  gold  plated  connector 


144/440MHZ 


pin 


FEATURES  -  VM2HP 
-Connector:  UHF  Plug 
*Coreless  matching  coil 
•Triple  bright  finish  element 
•Heavy  gold  plated  connector  pin 


"       : 


i 


HG1100 


FEATURES- VM720B 

•Dual  Band:   144/440MHZ 

•Connector:  UHF  Plug 

•Careless  matching  coil 

•Smooth  bright  black  finish 

•Universal  hatch/hunk  mount 

•12'  RG58  type  cable  with  8'  RG188  1/8*  dia. 

cable  at  ihe  mounting  end  (wont  damage 

car's  weaiher  strip) 


144MHz 


144/440MH2 


VM2HP 


29 1 7  Boyview  Drive 
Fremont  CA  94538 


Order  # 


HG1100 

VM2HP 
VM720B 
VM720K 
SS3B 


Price 
69.50 
43,50 
49.50 
99.50 
59.50 


Description 


VM720B 
Weight 


Hi-Power  Mobile  Antenna 

2  Meter  Mobile  Antenna ,. 

Dual  Band  Mobile  Antenna 

Mobile  Antenna  &  Cable  Set..... 
Mobile  Mount  &  Cable  Set  Only 


HPIMIP'  F  1  +  1  *  ■ 


8oz. 

9  oz. 

.1.06  lbs. 
.2.06  Jbs. 
1  lb. 


Easy  Order: 
Easy  Fax: 

iniernationai  fax; 
Customer  Service: 


1 -800582-4044 
1-800-582' 1255 

1-5 10770-2346 
l-5}07702345 


Monday-Friday,  /am  -  Spm  fPSTf/ '  J  Oam-Spm  fFSl) 
ULI  COD  (USA  onlyj  -  No  personal  checks,  US  funds  f$5,00  Surcharge! 

\^}USPS         0]UPS  S  Federal  Express      0  Airborne 

For  UPS  Ground  -  Add  $4,00  for  the  first  2  lbs,  and  $.50  for 

each  additional  pound. 

Shipping  chorees  based  on  weight, 
QUI  Off  WRftc  fODAY  FOft  VOUff  PRE E  COPY  Of  OUR  64  PAG£  CATALOG 

Cdi'Jtormo  Mtpdenfy  add  Qppf<apr!ufe  scrfes  tax 

1 2  mwitfl  wonrunfy  cm  aH  EasyTeth  procfods, 

30  day  money  back  guamniae. 

We  msefv9  tho  fight  to  substitute  manuhctuieis. 

&io«  mhfxf  to  change  wjfncjui  notice. 
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1  inaJTest 


Figure  L  Schematic  diagram  of  the  ATV  iransnutten 


Nexu  apply  +9  vol  is  to  the  B+  line  after  connect- 
ing the  negative  supply  lead  to  the  ground  plane  of 
the  PC  board.  Immediately  observe  the  power  sup- 
ply current  If  it's  over  about  150  mA  there  may  be 
a  problem.  If  anylhing  smokes  or  gets  hoL  immedi- 
ately remove  the  power  and  find  the  problem  before 
proceeding. 

If  all  seems  OK,  connect  a  VOM  {analog  meters 
are  easier  to  use  for  this  test,  but  a  DVM  is  OK) 
across  R3  and  then  R7.  You  should  read  about  2 
volts  DC  (L5  to  3VDC  is  OK).  Next,  connect  the 
VOM  to  Q3's  emitter.  You  wilJ  probably  read  1  volt 
or  less.  Now,  connect  the  VOM  to  point  A  (QI2*s 
emitter)  and  ground,  Verify  that  adjusting  R33 
through  its  full  range  can  vary  the  voltage  at  point  A 
between  less  than  3  volts  to  greater  than  8  volts.  Set 
R3  for  full  voltage  (>8V)  at  point  A  for  now.  Next, 
measure  the  voltage  at  Q8*s  collector.  About  3  volts 
is  OK,  Next*  measure  voltage  across  Dl  (1N757A). 
It  should  be  between  5  and  5.2  vohs  DC,  Signifi- 
cantly more  or  less  indicates  a  problem  in  Q8,  Q9, 
or  associated  circuitry.  Check  for  5  to  5.5  volts 
across  D2.  If  it  reads  less  than  I  volt,  D2  is  either 
installed  backwards  or  is  shorted.  Make  sure  C37 
has  the  (+)  lead  connected  to  R27. 

If  it  is  OK,  install  crystal  CRI .  Connect  the  VOM 
across  R7,  Apply  +9  volts.  Now  slowly  back  the 
slug  of  LI  out  of  the  winding.  You  will  find  that  the 
voltage  across  R7  will  suddenly  increase,  then  slow- 
ly decrease  as  the  slug  in  LI  is  tuned.  Adjust  the 
slug  for  maximum  voltage  (2  to  4  volts  is  typical) 
and  then  back  out  the  slug  for  about  a  10%  drop. 
This  will  ensure  stable  oscillation.  As  a  check*  a  fre- 
quency counter  connected  to  the  junction  of  C2  and 
C5  should  indicate  the  crystal  frequency.  An  unsta- 
ble reading  indicates  possible  problems  in  that  the 
crystal  is  not  controlling  the  frequency,  If  this  is  the 
52  73  Amateur  Radio  Today  September,  1992 


Figure  2.  PC  board  foil  pattern  (solder  side). 
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Figure  3,  Parts  placement  (component  side). 


FACTORY  DIRECT 


BUY  VALUE  PRICED,  INNOVATIVE  HIGH  TECHNOLOGY 
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HF600-QSK  LINEAR  AMPLIFIER 

Tabletop  Amplifier  with  WARC  bands  &  optional 
QSK,  850  \V  most  bands,  1,250  W  PEP  output. 
Price  ....  $1^5,  NOW  $1,350  delivered  in  U.S. 


TR-50  Watt  compact  TRANSCEIVER 

CW/SSB,  compact,  3  Band,  8  pole  filter. 
AC/DC  input  voltage,  50  Watts  CW/SSB. 
Price  ..{pick  any  3  bands,  1.8-30  MHz)„  $699 
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VECTOR  500  AMP,  HFT-1500  TUNER 

Agreatcombmation,4x811AIJaiearwitlia  15kW 
Antenna  Tuner  &  new  heavy  dutv  Roller  Inductor. 
Vector  500 .»- $899  Hi* 1-1500  ■ $399 

\ 


I 


SWITCHING  POWER  SUPPLY 

Compact,    30    Amps.    PS400 $225 

LINEAR  SUPPLIES,  21  A.  cont.  30  max 
PS-30VM  mete  red.. $199,  PS30F..„$179 
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FILTERS  AND  DUMMY  LOADS 

A  wide  range  of  HP,  LP  Filters  & 
Dummy  Loads  from  40  to  2,500W. 


PM-3000  TVue  PEP  WATTMETER 

Microprocessor  based  Analog  &  Digital 
displays  with  variable  hold  times. 
Price: $399. 


300  WATT  ANTENNA  TUNERS 

VC-300  Basic  Tuner  ,..$K$..NO  W......$  1 19 

VC-300DLP  With  D.L.  $149",  NOW ....  $139 

VC-300D  With  Dummy  Load  & 

Digital  Bar  graph $185^NOWm...$175 


Vectronics  Corp.  Inc. 

31  Estate  Drive,  Scarborough,  Ont.  Canada  Mill  2Z2 
Phone:  (416)  289-4637  FAX:  (416)  289-4638 

ORDER  FACTORY  DIRECT 
SHIPPING  IS  FREE  IN  USA 


VISA 


Call  os  Toll  Free: 
1  (800)  267-5354 

ASK  FOR  FREE  CATALOG 
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Figure  4.  PC  board  foil  pattern  (component  side  shield  layer).  Solder  leads  on 
both  side  of  the  PC  board  where  necessary. 


Figure  5.  Parts  placement  of  the  components  that  need  to  be  mounted  on  the  sol- 
der side  of  the  PC  board  (the  opposite  of  the  component  side). 


STEPt-HU  AREA  WHERE  CHIP  IS  TO  BE  INSTALLED 
5QLGE  * 3  c 'SOL  DE  r? 
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STEP  2  -  PLACE  CHtP  OH  BQARQ 


PC  BOahb 
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STTP3-  TACK  0*#E  SlDt  WHILE  HOLClUG  WITH  SHALL  PLIERS, 
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STEP 4-  MOW  SOLDER  BOTH  SIDES    DO  NOT  OVERHEAT 


2^ 


HIP 


T^C 


SCLtfC*  SHOULD  tilt  SMOOTH 
ft  frUU/f  BOHCCD  to  CHIP 
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Figure  6.  Surface  mount  assembly  hints. 

case,  try  readjusting  LI.  If  you  have  in* 
stalled  more  than  one  crystal  and  a  switch, 
adjust  for  the  higher  frequency  crystal.  Next, 
connect  the  VOM  across  R12.  Adjust  L2 
and  L3  for  maximum  voltage.  This  will  be  I 
to  2  volts.  If  the  slugs  in  either  L2  or  L3 
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have  no  definite  peak,  add  or  subtract  a  turn 
from  that  coil  as  required,  after  first  check* 
ing  C9,  CIO,  Cll  and  CI 2  for  the  correct 
value.  Adjust  for  all  crystals  if  applicable.  A 
compromise  may  be  needed.  In  this  and  any 
following,  tuning  adjustments  of  crystal  fre- 
quencies are  such  that  >5  MHz  of  output 
frequency  spacing  is  required. 

If  less  than  1.5V  is  obtained,  check  di- 
mensions L2  and  L3  (often  L2  wants  to  be 
one  turn  less  than  L3).  Usually,  L2=3-1/2T 
andL3=4-l/2T. 

If  you  cannot  get  these  results,  go  back 
and  find  the  problem.  DO  NOT  PROCEED 
FURTHER. 

If  everything  is  OK,  connect  the  VOM 
across  the  junction  of  R16  and  C2G. 
(+LEAD)  and  GND  (-).  Tune  CIS,  CI 7,  and 
CIS  for  minimum  voltage  (this  will  initially 
be  around  9V  and  should  drop  below  6  volts 
or  so).  If  this  is  OK,  next  connect  the  VOM 
across  the  R 18  positive  lead  to  a  9V  supply, 
the  negative  lead  to  JCT  C23  and  R18,  then 
tune  C19  and  C21  for  maximum  voltage 
drop  across  R18  (typically  >  2V  DC),  Read- 
just C15T  CI 7,  and  CIS  until  no  further  drop 
is  seen  across  R18.  Check  with  all  crystals, 
if  applicable.  If  the  drop  is  small,  try  read- 
justing CIS.  It  may  help  to  go  back  and  re- 


peak  all  stages  Q3  and  Q4  for  best  results. 

Next,  if  all  the  previous  tests  are  success- 
ful, you  can  install  the  components  in  the 
power  amplifier  sections  of  the  transmitter 
PC  board.  First,  install  resistors  associated 
with  Q6  and  Q7.  Install  Q6  and  Q7  (watch 
the  orientation  and  refer  to  Figure  3),  install 
L10,Lll,L12TandLl3, 

Last,  install  chip  capacitors  C26,  C28t 
C29,  C30,  and  C3L  See  Figure  3  for  correct 
chip  placement.  Do  not  overheat  the  chips. 
Make  sure  the  PC  board  is  tinned  in  the  ar- 
eas where  chips  are  installed  The  best  way 
to  install  them  is  to  First  tack-solder  one  side 
of  the  chip  capacitor.  Then,  solder  the  other 
side.  Now,  rcsolder  the  first  (tack -soldered) 
side.  Sec  Figure  5.  Do  not  overheat  Use  a 
25-watt  iron  with  a  pointed  tip.  Small  Fine- 
point  needle-nose  pliers  or  tweezers  should 
be  used  to  manipulate  the  chip  capacitors. 
C44  is  somewhat  large,  but  C2S  and  C29  are 
tiny.  Finally,  install  C34  and  a  suitable 
length  of  small  50-ohm  coax  cable  to  J2« 
Check  all  joints  for  solder  bridges.  Make 
sure  that  the  metal  case  of  Q7  is  soldered  to 
the  top  ground  plane  (top  side).  Q7  has  a  re- 
verse pinout — the  emitter  is  internally  con- 
nected to  the  case.  Install  Q7  and  connect 
leads  to  the  underside  of  the  PC  board  using 
as  short  lead  lengths  as  possible,  Q7  must  be 
flush  with  the  ground  plane.  Check  all  con- 
nections, and  then  connect  the  PC  board  to  a 
50-ohm  load  or,  ideally,  a  50-ohm  wattmeter 
reading  0-5  watts  if  you  have  one  good  at 
450  MHz.  Connect  the  power  supply  and  ap- 
ply 9V.  Adjust  R33  Tor  maximum  voltage  (> 
8  volts)  at  point  A  (Ql2*s  emitter)*  Now 
watch  the  power  supply  current  (now  at 
about  100-150  mA),  Adjust  C25  for  maxi- 
mum current  draw,  then  adjust  C27  for  fur- 
ther current  increase — this  will  go  to  300- 
600  mA. 

Now,  adjust  C25,  C27t  and  C33  for  maxi- 
mum RF  output  from  Q7  at  J2.  You  should 
be  able  to  get  about  1  watt  of  RF  out.  Adjust 
R33  to  bring  RF  output  down  to  0.2  to  0.3 
watt.  Connect  a  counter  between  emitter 
Q12  and  ground.  Adjust  C40  for  a  4.500 
MHz  frequency.  (5_500  MHz  for  PAL  use. 
Skip  this  step  if  you  omitted  audio  circuitry.) 
Do  not  apply  any  video  or  audio.  Verify  the 
transmitter  output  frequency  with  a  counter. 
Adjust  LI  as  required.  Readjust  all  tuning 
adjustments  for  optimum  performance. 
Check  all  crystal  frequencies  for  proper  op- 
eration. 

Battery  Operation 

This  transmitter  is  intended  to  operate 
from  a  nominal  9V  source.  A  maximum  of 
+10V  is  recommended  and  a  minimum  of 
7.5  volts.  The  appropriate  "end  point"  of 
performance  is  about  6,5  volts,  below  which 
output  drops  very  rapidly.  A  seven-cell 
NtCd  pack  of  8.4V  (actually  about  9.8V 
full-charge)  will  allow  efficient  utilization. 
Also,  six  alkaline  batteries  (your  typical  AA 
cell  is  good  for  about  1,5  ampere-hours) 
makes  a  good  supply.  Remember  that,  in 
general,  batteries  tend  to  lose  effective  "am- 
pere-hour" ratings  at  very  high  or  very  low 
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^J  TU  |  REPLACEMENT  CHIPS,  FAJH5.  UPGRADES]   ^ftU£^ 


COMMODORE 

6Sa6A.RJV90eiMjG5e7VIC,6S6l  SO, 
65 1  (WSOO  CPU-_ — 


555- 


Al  M  1/22^226-227-229  ROMs 
C64  K*ytx*fd  (ne*). 


OngraJREU  175G5t2K  Enprntei  ixrf  by  Conw^idore . 
Saver  C64  pretectal  sysltm  tor  «pto»  & 
overbad.  JnslalM  in  sftonb 
NEW  CS4  Repjira^e  Power  Supply1  Hifjher 


9  95m 
_19.flfi 
^99  95 


17  95 


.24  9S 


*mp*f»ge  (1.&1  runs  cool  (1  ye,=«  warranty] 

4.3  amp  version  for  C&4  indices  Commode** 

Difignosliciiio.  Perfect  for  packet. h ........... r„37.SS 

AMIGA 

8520A  CIA  (Moal  problematic  for  tailed  chip) ..„ 9  95 

1  .&  Kich&lan  ROM . "... .,.24.95 

2  0  ROM  chip  orty..._ ... , ..,♦«-..-... 33  95 

8372A  l  Meg  Agnus.  Ino  "Fmal  TesT  diagnostic 

(fvketle/New  "GolLBltT  cNp  pullw  ,...^..J^.^^.. - ,44,95 

8373  Super  Dense  I Enhanced  Chip  SeiJ 35-95 

&362  Derwe „ - ^_„_ „^1.9S 

83&4  r£iu4s  .. ■    ■       — ■■■■■■r — .., , Iff, 3J 

5719  Gery ™ „_ —      — — 12  95 

1  x  4/BO  SC  ZJP  (A30OG) . .._ ,■-—-■  19  95 

A500  PC  M(*hefboE*ri  tpcc*A&ted  and  tested) 99.95 

iitpiChi?2O0ftZ  Meg.  AymarBocfc^iet  drip  puiwf 
*Rn«*  Tear  dtojuaik.  dfafceae  „  .    -, 


A500  200  wa&  Big  Foe*  Universal  S*4cNng  PwtS*#»  /fan 

A2000  Power  &jpptj"20G  wait  *■— 

Amga  A500  keyboard  (new,  e*ad  leptacefneel) . 

A2000  keytMHTd  (new.  exact  replacemefi). 


.129  50 

...51-50 

.89  95 


Switch-Ill  electronic  Rom  defector  swflcrV  Complete 

oompaiitiiWy  with  all  software  now  wrtft  ROM  speaker. 32  95 

McCoy  flurndy  PLCC  Agnus  chip  puJkjr . t4,&6 

Advanced  Amiga  Analyzer  Chocks  stniua  of  all  data 

tranamJssaiona/aignals,  disk  dnuL",  paria,  butter  chips, 
alignment,  joysticks,  mouse,  read/write  errors  and  tells  whal 
chlpi  ore  bad  (hardware  &  sollware) ,„ 79.95 

THE  GRAPEVINE  GROUP 

3  Chestnut  Street,  Surfren.  NY  1Q9Q1 

ORDER  LINE  1  -600-292-7445 
CUSTOM  SERVICE:  914-368-4242 

914-357-242  Hours  9^  ET  11-F      Fax:  &T«-357-€243 

We  SMp>  Workhrida    15**  Restocking    Prices  Subject  to  Change 
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Personal  Autopatch 


Make  and  receive 

telephone  calls 

from  your  mobile 

or  HT  with  your 

own     personal 

autopatch.  Just 

plug  the  SDP-600 

Smart  Patch  into 

any  RM 1  phene 

jack  and  connect  to 

any  transceivers  microphone. speaker  jack. 


1 


Selectable  Full  dupkx  <>r  simple*  mode. 

Turnaround  heeps  on  simple  v. 

I  ser  programmable  access  codes  and 

toll  call  restriction. 

Automatic  CW  identi  Heat  ion* 

Comp  ti  t  e  r  con  t  roi  1  ed  1 1  mc<  nit 

protection. 

17  R  switch  controlled  by  audit*  or 

carrier  detection. 

Ite^e nerateel  DTMF  Tor  reliable  dialing. 

lAlutiial  rclm  or  repealer  control 

output. 

12  volt  power  sup  ph  included. 

L5"Hx4.6"Wx5.05"D  RF  shielded 

metal  cabinet. 

Personal  Autopatch  SDP-600.. .5199,95 
Shipping  &  handling - „..„5.00 

Foreign  orders  $10  shipping 

£9 


Mi  da>  mwfit>  hufk  tiitiiranlre. 


CaB  or  write  for  free  cata  log 


\<:om  Box  194T-  Ben  Lomond  CA  95M5 
{408)  335-9120  FAX  335-9121 
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UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation.  19 ma  @  12v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor- mix /monitor  mute  control 

Adjustable  repeater  /Imk/OTMF  audio  outputs 

Selectable  DTMF  mute  on  repeater  and  link  audio 

Repeater,  link,  auxiliary  and  control  audio  inputs 


V  Al- 10 

$44.00 


UAI-20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

3 IBS  Bunting  Avenue 

Grand  Junction.  CO  315G4 

(303*  434-3405 
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TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Di^t  memory. 

T-2000     urn  ppd,  usa 

SURVEILLANCE/- 
COUNTERSURVEILLANCE 

catalog  $5. 

EMCOM 

10  HOWARD  ST,  BUFFALO,  NY  14206 

(716)852-3711     Made  in  U.S.A. 


SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  THE  ELEGANTLY  Sty  RLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  leaching  software  from  GGTE  is  the 
most  popular  in  the  world — and  for  good  reason. 
You'll  learn  qu  idee  at  with  the  most  modem  teaching 
methods — including  Famsworth  or  standard  code, 
on-screen  flashcarda,  random  characters L  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time — in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one  tenth  of 
a  word  per  minute  steps,  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Get  the  software  the  ARRL  sells  and  uses  to  create 
their  practice  and  teat  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  all  levels,  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  is  even 
better — and  ft  a  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (Including  laptops). 

Available  at  dealers,  thru  QST or  73  or  send  $29.95 

-i-  £3  SAM  [C  A  residents  add  7.75%  tax }  to: 

GGTE,  P.O.  Sox  3405.  Dep1.  MS. 

Newport  Beach,  CA  92659 

Specify  5  Vk  or  3  V*  inch  disk 

(price  includes  1  year  of  free  upgrades) 
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THE  ANSiVFR  \\  &AF-  TfCMNOlOlVr  -THE  AN&WER  15  GAP  TECHNDLOGT 


An  Antenna  with  No  Earth  Loss? 


!&$**•  II  Ki 


COMTVFTEL* 
r-HlCOWN 


I AUTM  tQSI 

t-k 


If  you  re  looking  for  an  anten- 
na that  can  out  perform  the 
□triers  and  give  you  lha  edge, 
you're  looKIno  for  a  GAP,  The 
Challenger  DX-VW  \$  the 
revolutionary  design  that 
answers  your  rtemands  tor 
rniJltl-band  operallon  and 
unequaled  efticiency  with  low 
noise.  This  is  the  technology 
Lhat  eliminates  Earth  Loss, 
GAP  delrvers  Irom  an  etevaded 
feed,  your  power  dcesnl 
disappear  into  the  Ground  hrt 
rt  up.  Turn  it  on  Notunmg.  No 
frustration  BAP  delivers 
everything  but  (he  hassles. 
And  —  GAP  delivers  at  a 
fraction  of  the  cost  of  te 
"so-caned   competrbon. 


The  Challenger  OX-VIII 


Palftfld 


$229 

ptaeuplng 


All  DDl 

dtdiscf. 

Aloat 

Bortonrnwct 

IA#|Sttl 


THE  ANSlNEB  IV  OAF  T EChNOIOC Y - Ttf I  ANi^  F"   \  QAW  If  CMWQiOCV 


6010  6tdQ.  B 

rl.  Otf  Dixie  Hwy. 
VefDBwCh,Fl329fi7 

(407)77fl-37Za 


CONTACT  ADVERTISER  DIRECTLY 


WB8ELK/m 


VIDEO  LD.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

'4  Screens  {2  Hi- res/2  color  bar) 

•  12  VDC  Operation 

•Instant  Video  ID 

♦Video  Relay  for  switching  in  Live 

Camera  Video 
■Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Cafl  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R*  77  •  Findlay,  OH  45840 
<41 9)422-8206 

ELKTRONICS 


WBfcSK 


i^53B  T  R  77 

Find  I  a  3  OH  45840 


EIIL¥1-VHEL£ 


KA8M.V      %> 
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THIN  MICA  OR  PLAi>l<C 
INSULATOR- 


MAT' L   0  062  DOUBLE 
SIDEP  E-IO  CW  0.04O  COPPER 

OR  BRASS 


MEATS)  N* 


4-40  «  \f1  NDWE 


MOUNT  QlJ  WITH  1/2'  4- 40  SCREW 
AND  NUT       C4UfrCW-U5£  JHSUL*TQH 
iUiC*  <m  TifLO**!  9ETWEE* 
TmiflHTOn   AMD  HEAT^UIH 

COLLECTOR  IHIoeUlTERHHIAlOt! 
*MOUt£  &HOW  NO  ELECTftlCAL 

COtlUfCTlC*  TO  MEATS  It*  ■ 


SOLDER 

BOTH  SIDES 


H&l*  PC  BURD 


Figure  7.  Fashioning  a  heat  sink  for  transis- 
tor QI 2. 

discharge  rates.  A  100  mA-hour  9V  NiCd  of 
the  type  used  in  transistor  radio  applications 
will  last  10  to  20  minutes.  This  is  OK  for 
R/C  model  airplanes  where  a  short  duration 
flight  is  contemplated,  A  9V  alkaline  battery 
will  go  about  one  half  hour  AA  NiCds  (six) 
will  run  this  transmitter  45  minutes  to  an 
hour  on  a  charge.  Large  **D"  size  4 Ah  NiCds 
should  run  the  transmitter  eight  to  12  hours. 
The  choice  of  battery  is  a  compromise  be- 
tween the  size  and  weight  allowable  and  the 
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FOR  B-9V  OUTPUT  AS  H£0"D 
bl  IC  REGrULATQR 
CIRCUIT 


Figure  8  (a),  A  series  pass  transistor  regula- 
tor circuit  for  use  with  power  supplies  be- 
tween 12  to  IS  volts,  (b).  An  alternative  IC 
voltage  regulator  circuit. 

expected  longevity  expected  in  a  particular 
application. 


Operating  From  a  +12  VDC  Source 

Often,  a  12V  IX  source  for  the  main 
station,  such  as  an  auto  or  boat  battery,  a 
power  pack,  or  a  12V  supply,  is  available. 
The  9V  transmitter  can  be  operated  from 
these  sources  using  a  regulator  circuit. 
Two  approaches  are  shown.  One  uses  a 
simple  pass  transistor  and  zener  diode  reg- 
ulator. The  other  uses  an  IC  regulator  cir- 
cuit. While  the  pass  transistor  and  zener 
should  prove  adequate,  purists  will  proba- 
bly prefer  the  IC  regulator.  Both  circuits 
require  the  regulator  element  (2N3055  or 
LM317T)  to  be  heat-sinked,  since  a  possi- 
ble 5-walt  dissipation  could  occur  with  a 
+15V  maximum  input  voltage*  This  would 
produce  a  6V  drop  with  a  0.5A  drain.  Fig- 
ure 8  shows  two  such  circuits  that  would 
be  applicable.  Do  not  use  9V  "wall  trans- 
formers;" they  have  poor  regulation  and 
may  damage  the  transmitter  or  produce 
video  hum  at  60  to  1 20  Hz, 

The  World  of  ATV 

Whether  you  use  ihe  ATV  transmitter 
for  mobile,  portable  or  home  station  opera- 
tion, you  will  find  it  to  be  a  stable  and  reli- 
able performer.  Hopefully  it  will  provide 
you  with  a  glimpse  into  the  fascinating 
world  of  Amateur  Television. 


Parts  List 


Resistors:  1/8  or  1/1 QW 

P/N 

Value 

R1rR5.R3S.R39.R30 

Z2k  ohm 

R2tR6,Rl1,R27 

1 0fc  Ohm 

R3 

150  ohm 

R4.R7,R9.R12.R14, 

R17.ni9.R35 

100  ohm 

R&R13 

10  ohm 

R10,R36 

680  ohm 

R15 

330  ohm 

R16 

47  ohm 

R18 

33  ohm 

R20 

lOohm  1/4W 

R21 

22  ohm 

R22 

100k  pot 

R23 

22k  ohm 

R24.R29 

100k  ohm 

R26,R31 

4.7k  ohm 

R27 

10k  ohm 

R28 

330  Ohm  1  /4W 

R32,R33 

1k  ohm  pot 

R34 

15  ohm 

R37 

3.3k  ohm 

R40 

82  ohm  1/4W 

Capacitors: 


Inductors: 

L1  -  L14    See  the  Coil  Table  in  Part  i  of  the  Article. 


Capacitor 

CI 
C2.C12 

C31C7tCl9.C22iC38 

C4,C6.C8.C13,C14 

C5 

C9.C11 

CIO 

01^017^019*621, 

C25tC27,C33 
C16.C32 
C18 

C20.C23,C24,C45 
C26.C30.C31 
C28.C29 
C34 

C35.C36PC37 
C39 
C40 
C41 
C42 
C43 
C44 
C46 


Type 

56pFNPQ 
33  pF  NPO 
0.01  disc 
470  disc 
82  pF 
15  pF 
2.2  pF 

2-10  trimmer 

1  pF  NPO 

2-18  trimmer 

470  pF  chip 

100  pF  chip 

22  pF  chip 

5  pF  mica 

1  jiF/{35  or  50V)  electrolytic 

10  uF/16V  electrolytic 

3-40  trimmer 

220  pF  NPO 

470  pF  NPO 

470  HF/16V  electrolytic 

10  uF/i5V  chip  tantalum 

100  pF  NPO 


Semiconductors: 

Q1,Q2  2N3563 
G3,04,Q5  MPS3866 
Q6  MRF559 
Q7  MRF630 
QB2N3563 
Q9MPF102 
Q10  2N3906 
Q11  2N3904 
G12MJE13Q 
D1  1N757 

D2MV2112 
D3  1N914 
D4  1N4007 


transistor 

transistor 

transistor 

transistor 

transistor 

transistor 

transistor 

transistor 

transistor 

diode 

varactordtode 

diode 

diode 


Miscellaneous 

1  toroid  76T1 68 

6  fenite  beads 

3  blue  slugs  (Cambion) 

i  PC  board 

1  T0220  insulator 

1  4-40  screw,  nut.  lockwasher 

1  8-32  screw  1"  (for  winding  of  coils) 

2  ft.  #22  ena meted  wire 
2  ft.  #22  tinned  wire 

2  ft.  #32  enameled  wire 
1  crystal  52.5  -  55  MHz 


NOTE  1 :  Kits  consisting  of  the  PC  board  and  ail  parts  inal  mount  on 
the  board  are  available  from  North  Country  Radk>  P.O.  Box  53H.  Wykagyt 
Station,  New  Rochelle  NY  10804. 

The  1-watt  ATV  transmitter  kit  +  crystal  for  439.25  MHz  is  available  for 
$112  +  13.50  postage/handling.  Crystals  for  434.0,  426.25  or  421,25* 
MHz  are  an  additional  $7,50  each. 

A  12-volt  version  of  the  ATV  transmitter  capable  of  a  2  watt  output 
(similar  in  design  to  the  9* volt  version  -  see  the  June/ July  '89  issues  of 
Radio  Electronics  for  details)  is  available  for  $110  ■*-  $3.50  p/h  with  ATV 
crystal. 

A  metal  case  (5-1/2"  x  3P  x  1 -1/4")  suitable  for  the  9-voil  or  12-vott  ver- 
sions of  the  transmitter  complete  with  one  power,  one  BNC  and  two  RCA 
connectors  is  also  available  for  an  additional  $15. 


To  help  you  assemble  a  complete  ATV  station,  two  other  items  are  al- 
so available:  an  ATV  linear  amplifier  to  boost  your  output  power  for 
$79. 50  +  $3,50  p/h  and  a  low  noise  (1.5  dB  typical)  ATV  downconverter 
kil  to  enable  reception  ot  ATV  signals  using  a  standard  TV  set  for  $59,50 
+  $3.50  p/h. 

A  complete  catalog  of  all  products  is  available,  Piease  send  an  SASE 
(with  52  cents  postage). 

•NOTE  2:Operation  on  421.25  MHz  requires  use  of  a  VSB  (Vestigial 
Sideband)  filter  (not  available  from  North  Country  Radio  but  supplied  by 
others)  to  prevent  LSB  components  from  being  radiated  outside  of  the 
band  limits. 
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We  just  struck  gold  with  a  miniature,  high  qual- 
ity and  very  reliable  DTMF  decoder  at  a  rock 
bottom  price  of  $59.95.  OurDTD-1  will  decode 
5040,  4  digit  codes  with  the  security  of  wrong 
digit  reseL  It  contains  a  crystal  controlled,  single 
chip  DTMF  decoder  that  works  great  in  bad  sig- 
nal to  noise  environments  and  provides  latched 
and  momentary  outputs.  Why  carry  that  heavy 
gear  when  its  size  is  only  1,25  x  2.0  x  .4  inches 
and  it  comes  with  our  etched  in  stone,  legendary, 
one  year  warranty. 

Instead  of  sifting  through  the  field... search- 
ing, use  our  super  quick  one  day  delivery  and 
cash  in  on  a  rare  find. 


$59,95  each 


^COMMUNICATIONS 
^SPECIALISTS 

426  W.  Taft  Ave.  Orange.  CA  92665-12% 
Local  (714)998-3021   *  FAX  (714)974*3420 

Entire  U.S.A.  1-800-854-0547 
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by  Ed  Karsw  W3BMW 
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Super  Guy 


n 


Tower  Guy 

i 

A  simple  method  for  tower  support. 


Foresight  Products,  Inc. 

6430  East  49th  Dr. 

Commerce  City  CO  80022 

Information:  (800)325-5360 

Price  Class:  S10  each 


Many  of  us  have  tried  to  use  an  earth  screw 
anchor  to  guy  our  towers.  It's  reasonably 
priced  and  simple  enough  to  install.  I  attempted 
to  install  one  but,  after  penetrating  two  feet  of 
soil,  I  struck  shale  and  became  disheartened.  I 
realize  that  the  earth  screw  anchor  has  its 
place.  Unfortunately,  its  place  and  my  property 
have  little  in  common.  I  had  to  find  an  answer 
somewhere  or  my  !wo  beams  would  be  spend- 
ing the  stormy  weather  on  the  rear  patio,  rather 
than  up  on  the  40-foot  tower. 

An  obvious  alternative  at  this  point  would 
have  been  to  dig  three  holes  distanced  from 
the  tower  at  the  appropriate  120  degree  loca- 
tions, pour  in  the  concrete,  and  install  guy  wire 
holding  rods.  The  concrete  could  then  be  cov- 
ered with  the  loosened  soil  and  compacted  for 
strength.  But  the  though!  of  that  much  digging 
made  me  search  for  an  easier  method  of  guy- 
ing. 

With  tuck  and  a  little  research  I  found  the  an- 
swer, and  just  possibly  your  answer  to  the 
ground  guy  wire  attach  point  problem.  It's 
called  a  Duckbill®  anchor.  This  simple,  inex- 
pensive, easy-to-install  device  Is  one  of  the 
best-kept  secrets  in  hamdom.  It  really  is  a  "Su- 
per Guy^  ground  level  attach  point  for  your  tow* 
ers  guying  system.  The  photographs  give  a 
clear  indication  of  its  simplicity.  Yet.  the  Duck- 
bill's capabilities  and  strength  approach  the  un- 
believable. 

The  Duckbill 

The  Duckbill  anchor  is  manufactured  by 
Foresighl  Products  of  Commerce  City,  Col- 
orado, but  many  distributors  of  the  product  are 
located  throughout  the  country.  One  need  only 
glance  at  the  photographs  to  recognize  how  the 
device  received  its  name.  The  Duckbill  is  used 
in  numerous  ways  by  nurseries  and  building 
contractors  as  it  offers  tremendous  holding 
power  for  its  size  and  small  cost. 

Feeling  quite  pleased  with  my  "find,"  I  or- 
dered six  Duckbills,  along  with  an  installation 
Duckbill  Drive  Rod,  Model  DR-3.  Within  the 
week,  the  Duckbills  and  drive  rod  were  deliv- 
ered by  the  famous  "Black  Truck." 

The  model  1  selected  was  the  S8DB-1  Duck- 
bill Anchor/3000,  priced  at  $9.93  each.  Basical- 
ly, the  3000  indicates  the  approximate  amount 
of  pound  pull  the  device  will  withstand.  Under 
certain  circumstances,  one  can  easily  assume 
that  guying  the  tower  at  the  triangular  top  will 
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offer  a  9,000-pound 
resistance  to  the  wind 
forces  at  that  point, 
given  a  correct  guy 
wire  tension  on  each 
guy,  and  of  course, 
soil  consistency.  Sur- 
prisingly enough,  the 
greater  the  soil's  sand 
content.,  (he  greater 
the  holding  power  of 
the  Duckbill. 

Note,  however,  that 
the  actual  calculations 
of  how  much  pull  or 


Photo  A  The  Duckbill  anchor,  when  dm/en  into  the  ground,  provides  a 
heavy-duty  attachment  point  for  your  tower's  guy  wire. 


force  is  exerted  in  your  particular  case  should 
be  determined  by  using  one  of  the  many  com- 
puter programs  that  are  available  on  the  com- 
puter market  today.  They  are  fairly  accurate 
and  will  give  you  the  actual  forces,  pulls,  etc. 
for  the  wind  surface  area  of  your  particular  in- 
stallation at  a  given  wind  factor.  Knowing  this 
information  is  vital  in  determining  the  distance 
to  place  your  Duckbills  and  guy  wires  from  the 
tower  base  to  insure  the  greatest  holding  pow- 
er. You  could  also  engage  the  talents  of  a 
physics  major  who  just  happens  to  be  a  friend, 
and  talk  him  or  her  into  performing  the  neces- 
sary calculations.  I  did  both. 

Foresight  Products  also  offers  a  5,000 
pound  Duckbill  (Model  138-DB-1)  for  those  of 
you  who  are  lucky  enough  to  have  the  space 
for  a  "Monster  Quad."  Needless  to  say,  the 
holding  power  here  would  be  15,000  pounds*  A 
few  computer  calculations  indicated  three  of 
these  5,000  pounders  would  easily  handle  a 
25-square-foot  wind  surface  area  antenna  at  70 
feet,  with  about  a  3,000  pound  safety  factor. 
Again,  your  particular  soil  conditions  must  be 
taken  into  account. 

Some  might  question  the  need  for  a  9,000- 
or  15,000-pound  hold-down  anchoring  or  guy- 
ing system.  I  ran  some  figures  through  a  few 
computer  programs  I  had  available.  Unbeliev- 
ably, a  4Q~fooHiigh  tubular  tower  offers  a  pro- 
jected 60-square-foot  wind  surface  areaT  with- 
out the  beam,  rotor,  or  masting  installed! 
Adding  a  beam  five  feet  above  the  tower,  or  a 
total  antenna  system  possessing  a  wind  load- 
ing factor  of  only  15  square  feet,  causes  some 
fairly  heavy  forces  to  be  exerted  upon  the  sys- 
tem. We  are  talking  about  thousands  of 
pounds,  not  hundreds,  of  forces  both  horizontal 


and  downward  In  direction,  with  an  80-mile-per- 
hour  wind  blowing. 

These  thousands-of-pounds  figures  can  be 
quite  unnerving,  especially  when  that  beam 
system  is  bouncing  around  during  those  85  to 
90  mph  "hurricane"  winds  we're  not  supposed 
to  have  in  Pennsylvania,  or  the  "tropical 
storms"  you  do  have  in  Florida,  that  we  Penn- 
sylvanians  call  hurricanes.  Therefore,  you  can 
rest  easily  if  you  give  yourself  at  least  a  30% 
safety  factor  above  whatever  you  calculate  or 
the  computer  digitizes  out. 

Installation 

Now  that  you've  become  a  believer,  let's  dis- 
cuss the  Duckbill  installation  process.  The 
Duckbill  has  an  arrow  forged  into  its  body  to  in- 
dicate the  side  that  is  placed  toward  the  earth 
(which  is  not  the  pointed  side).  Simple  enough 
The  Drive  Rod,  Model  DR-3  for  use  with  only 
the  Anchor/3000f  and  priced  at  $2279  {only 
one  drive  rod  is  needed  and  will  suffice  for  nu- 
merous installations),  is  inserted  into  the  bill's 
body.  The  rod  is  then  positioned  to  allow  the  bill 
to  be  angled  toward  the  tower.  You  then  use  a 
Sledgehammer  to  drive  the  S8-DB-1,  An- 
chor/3000 into  the  ground  at  the  proper  spacing 
from  the  tower  base.  Foresight  Products  states 
that  this  is  easily  accomplished,  even  through 
shale. 

However,  if  you  decide  upon  the  Model 
50O0,  Foresight  recommends  that  you  rent  a 
jackhammer  for  the  installation  of  the  Duckbills. 
Electrically-operated  jackharnmers  are  avail- 
able at  most  retail  rental  outlets  for  a  few  dol- 
lars a  day,  and  a  small  deposit.  (Now  you  know 
how  I  really  installed  my  smaller  Model  3000 
anchors.)  Additionally,  a  heavier  model  drive 


Photo  B.  The  Duckbill  can  be  driven  into 
place  with  a  sledgehammer  and  the  DR-3 
drive  rod. 


rod,  GR-2  is  required 
when  installing  the 
Mode)  5000  Duckbills. 

In  either  case,  the 
anchor  is  driven  into 
the  earth  as  shown 
until  the  loop  is  just  a 
few  inches  above 
ground.  An  automo- 
bile jack  can  then  be 
used  to  exert  the  nee- 
essary  force  to  pull 
upon  the  bill's  cable, 
making  the  bill  rotate 
underground  into  its 
proper,  horizontal 
holding  position. 

During  the  final  ro- 
tation process,  t  used 
an  automobile  jack  as 
the  3000's  loop  fit  di- 
rectly  onto  my  jack 
safely  and  f  was  cer- 
tain it  wouldn't  slip  off. 

The  object  here  is  to  exercise  extreme  care  to 
prevent  the  cable  from  slipping  and  causing 
bodily  harm.  The  jack  is  pulling  upward  upon 
the  anchor  cable  with  a  tremendous  force- 
probably  over  3,000  pounds! — but  it  is  neces- 
sary to  insure  Ihe  bill's  proper  installation. 

Once  the  Duckbill  is  in  place,  and  it  will  be 
when  you've  pulled  the  cable  three  to  four  inch- 
es out  of  the  earth,  you're  aJl  set  to  install  the 
first  guy  wire,  tumbuckle,  non-conducting  ca- 


Photo  C.  The  Duckbill 
attachment  loop  (on  the 


is  driven  into  the  ground  until  the  guy  wire 
end)  is  just  a  few  inches  above  the  ground. 

bte,  etc.  The  choice  is  yours  from  hem  on,  For- 
tunately,  you  are  now  free  from  worrying  about 
whether  or  not  your  tower  installation  is  going 
to  weather  the  next  severe  wind. 

For  more  information,  or  to  find  your  closest 
distributor,  contact  Foresight  Products  Incorpo- 
rated. 6430  East  49th  Drive,  Commerce  City 
CO  80022.  They  also  have  a  toll  free  number 
1-800-325-5360 

Happy  "Super  Guying"! 
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Letters 

Refer  to  the  July  1992  "Letters"  column,  p.  2.  The  callslgn  for  Joseph 
P.  Esposito  (the  second  letter)  should  read  N2NEO  instead  of  N2NSG, 
TNX  to  William  £.  Woolvertoa  N2NSO  for  the  correction. 


MONTHLY  ELECTRONICS  SHOW/SALE 
FREEPORT  MARKET  PLACE 

FFtEE  PARKING  •  AT  NOVA  PARK 
-FREE  ADMISSION- 
SEPTEMBER  18  19  20  SEPTEMBER  18  19  20 
FRIDAY    SATURDAY      SUNDAY 
6-9  PM        9AM-4PM         11-5  PM 

PUBLIC  WELCOME 
$50  CASH  PRIZE  -  GOOD  FOOD 


****•»♦**  ■*■■»-•-» 


WANTED""W  ANTED 

ELECTRONICS  &  HAM  BUFFS 

INDOOR  SPACE  S25/WKND  WITH  RESERVATION 

N E W/USED  COMMU NSC ATIONSCOM PUTEfiS* EL ECTRONlCS 

RADlO-TY-STEREO- AflCADE  GAMES 

ELECTROMC  PAfiTS-PlMBAtt  ROBOTICS 

CALL  41 2  295  3544   FAX  41 2  295  4444 

MHIMHmiMMlKMWMfl 

AUCTION  ELECTRONICS  AUCTION 
QUALITY  CONSIGNMENTS 

FOR  FUTURE  SUNDAY  AUCTIONS 

BEING  ACCEPTED  NOW 

RANDY  ATKINSON-AUCT1QNEER-AUO027OO 

TURN  EXCESS  S,  UNWANTED  ITEMS  TO  CASH 

NEXT  SHOW  OCTOBER  16  17  IB  CHECK  FOR  AUCTION 

DIRECTIONS 

PA  TURNPIKE  TO  EXrTS 

ROUTE  2»  NORTH  TO  EXIT  17 

ROUTE  356  S-  3  MILES.  CROSS  RIVER  AT  FHEEPORT 

FREEPORT  MARKETPLACE  ON  LEFT  6  NOVA  PARK 
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THE  ANSWER  IS  GAP  TECHNOLOGY  *  THE  ANSWER  IS  GAP  TECHNOLOGY 


An  Antenna  for  limited  space 
that  doesn't  limit  my  ability? 

Yes... the  answer  is  GAP'S 


W 


COMPLETELY 
PNEOSJOM 

PRETUNED 


UNBELIEVABLE 
BAJMO  WIDTH 


ELEVATED 
GAP  FEED 
ELIMINATES 
EARTH  LOSS 


NO 

RADtALS 

REQUIRED 


MOUNTS 
ANYWHERE 


ff  you"re  looking  for  an  antenna  (hat 
can  outperform  the  others  and  give 
you  the  edge,  you're  looking  for  a 
GAP,  The  Eagle  DX-VI  is  the  newest 
offering  from  the  people  who  revolu- 
tionized antenna  design,  eliminated 
earth  loss  and  put  your  power 
where  It  counts.  The  new  Eagle 
answers  your  toughest  demands  — 
for  optimum  efficiency  in  tight 
places.  Ground,  pole,  roof  or  tower 
mount  Put  it  up.  Turn  it  on.  No  tun- 
ing. No  frustration,  GAP  delivers 
everything  but  the  hassles.  And  — 
GAP  delivers  at  a  fraction  of  the  cost 
of  the  "so-called"  competition. 


pa.Pw 


Ail  out 
efficiency. 

All  out 
performance 

6AP  gets  it 
tf  out. 


E3 


/urn)**  PWNM1CI  s . 


The  Eagle  OX-VI 

4#n  tfca  I7n  1S»  Mm  l*v 

$239 


6010  BWg.  B 
M.  Old  Dixie  Hwy. 
Verc- Beach.  R  32967 

(407)  778-3728 

CocnmerciaJ  Inquires  Invited 
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A  Simple  Rooftop  Vertical 

An  inexpensive  and  easy-to-build  40  to  10  meter  antenna. 


by  Paul  Stump  N0LRF 


If  you  don't  have  the  real  estate  for  wire 
antennas,  or  if  you  want  to  try  vertical  po- 
larization for  DX  contacts,  give  this  project  a 
try.  The  only  drawback  is  that  it  requires  an 
antenna  tuner  to  resonate  on  all  HF  bands. 
40  through  ID  meters,  This  is  really  an  ad- 
vantage, however,  since  the  antenna  can  be 
band-tuned  from  the  shack — instead  of  at  the 
base  of  the  vertical  like  some  antenna  de- 
signs. There  are  many  tuners  on  the  market 
and  many  more  home-brew  circuits  in  nu- 
merous publications.  If  you  plan  to  experi- 
ment with  antennas,  sooner  or  later,  you*ll  be 
glad  you've  got  one. 

The  design  criteria  were: 

■  Reasonable  cost;  less  than  $60 

•  Visually  unobtrusive:  no  guy  wires  or 
large  supports 

•  Made  from  readily  available  compo- 
nents: hardware  store 

•  Ease  of  construction:  no  special  tools  or 
talent  required 

•  Maximum  height  above  ground:  rooftop 

•  Lightweight  for  safe  installation 

This  antenna  k  best  described  as  a  vertical 
dipole.  It  is  eenterfed  at  the  base  of  the 
rooftop  vertical  element  with  a  ground  wire 
running  to  a  ground  rod  below  it.  This  looks 
electrically  similar  to  a  conventional  hori- 
zontal dipole. 

All  materials  were  purchased  from  the  lo- 
cal hardware  store  except  for  the  tripod, 
which  came  from  a  Radio  Shack  store.  Some 
hardware  stores  carry  these  tripods,  too.  If 
your  local  hardware  store  does  not  stock  the 
aluminum  tubing,  they  should  be  able  to  or- 
der it.  1  know  that  ACE  hardware  stores  can 
get  it. 

Construction 

It  is  important  that  the  three  aluminum 
tubes  fit  closely  within  one  another  This 
provides  the  rigidity  necessary  for  the  tubing 
to  be  one  self-supporting  unit  and  unlikely  to 
kink  under  side  loads.  By  close  fit,  I  mean  a 
diametrical  difference  (larger  tube  i.d.  minus 
smaller  rube  o.d.)  of  approximately  0.020  to 
0.030  inches.  They  should  clamp  easily  us- 
ing the  stainless  steel  hose  clamps  and  one 
hacksaw  cut  down  the  end  of  the  larger  tube. 

Refer  to  the  tube  clamping  detail  and  slot 
the  medium  and  largest  aluminum  tubes 
down  two  inches  from  their  upper  ends  using 
a  standard  hacksaw.  With  a  pencil,  mark  the 
small  and  medium  tubes  twelve  inches  from 
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Figure  L  Overall  diagram  of  the  rooftop 
vertical* 


Photo  A.  The  simple 
rooftop  vertical. 


their  lower  ends.  In- 
sert these  into  the 
medium  and  the 
largest  tube  to  the 
pencil  mark-  Be  sure 
to  use  hose  clamps 
with  hex-head  adjust- 
ing screws.  Clamp 
the  three  tubes  to- 
gether very  securely 
using  a  ratchet  and 
socket  or  a  nut  driv- 
er. Don't  use  a 
screwdriver  to  tight- 
en the  clamps  be- 
cause it  will  in- 
evjEably  slip  out  of 
the  screw  slot  and 
impale  your  other  hand. 

Now  drill  a  hole  in  the  lower  end  of  the 
largest  tube,  about  two  inches  above  the  bot- 
tom. This  hole  should  be  just  slightly  larger 
than  your  brass  screw.  The  coax  center  con- 
ductor will  attach  here  later,  hut  don't  l&Sfal] 


Photo  B.  Close-up  view  of  the  coaxfeedpoint. 
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BLEMO 

You  want  a  /Qol 

bargraph  &  a  full     -O'v 

range  counter  -      m^'mf* 

^Optoelectronics    *^|**% 

can  deliver! 

Now  for  a  limited  time  only,  $1 60. 
off  the  list  price,  for  our  Full  Range 
Model  281 0  with  bargraph  -  plus: 

Full  range -10Hz  to  3GHz. 

LCD  display  (daylight  visibility). 

»  •  True  state-of-the-art  technology 
with  the  high  speed  ASIC. 

•  NiCads  &  Charger  included. 

•  Ultra-high  sensitivity. 

•  4  fast  gate  times. 

•  Extruded  metal  case. 

•  Compatible  with  MFJ207. 

Suggested  options 

TA1O0S: 

Telescoping  Whip  Antenna $  12. 

CC30 

Vinyl  Carry  Case. $  15. 

BL28: 

EL  Backlight  for  use  in  roomlight  and  low 
fight S  45. 

TCXO  30: 

Precision  ±0.2ppm  20  to  40°C  temp. 
compensated  time  base Si 00 


,*vt£ 


Made  in 
the  USA 


Universal 
Handi-Counter™ 
Model  3000,  $375.  and 
Bench  Model  8030,  $579. 
Both  offer  frequency, 
period,  ratio  and  time 
interval. 


■  ■% 

Call  for  free  catalog  -  Factory  Direct  Order  Line: 

1-800-327-5912 

FL  (305)771-2050  •  FAX  (305)771-2052 


5821  NE  14th  Ave.  •  Ft.  Lauderdale,  FL  33334 
5%  Ship/Handling  {Max,  $10)  U.S.  &  Canada. 
15%  outside  continental  U.S.A. 
Visa  and  Master  Card  accepted. 
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Figure  2Ja}  Coax  connection  deiaiL 
(b)  Tube  t  lamping  detail. 

the  screw  yet.  Install  ihe  rubber  bumpers  on 
both  ends  of  the  completed  assembly.  Be 
sure  to  drill  a  moisture  drainage  hole  in  the 
bottom  bumper  This  hole  can  be  the  same 
diameter  as  the  screw  hole  you  just  drilled. 
You  should  now  have  a  combined  Jength  of 
tubing  (the  driven  element)  22  feet  long. 

Refer  to  the  antenna  assembly  drawing. 
The  assembled  three  tubes  will  float  inside 
the  plastic  PVC  pipe  which  is  clamped  into 
the  tripod.  This  allows  the  driven  element  to 
flex  enough  to  withstand  ihe  50  to  70  mpli 
winds  we  often  experience  here  in  Kansas, 
(Who  says  Chicago  is  the  windy  city?)  With 
the  PVC  pipe  clamped  in  the  tripod  and  us- 
ing  a  level  to  check  for  vertically  plumb  con- 
ditions, secure  the  tripod  to  the  roof  using 
galvanized  or  brass  three-inch  screws,  two 
per  leg.  Adjust  the  height  of  the  PVC  pipe  in 
the  tripod  so  that  it  is  about  three  inches 
above  the  roof  to  allow  coax  connection  be- 
low. 

Insert  the  aluminum  tubing  assembly  in 
the  PVC/tripod  assembly  from  above.  Re- 
member, the  aluminum  tubing  does  not  fas- 
ten to  anything  structurally — gravity  holds  it 
down.  The  lower  rubber  bumper  rests 
against  the  roof.  Insert  the  brass  screw  and 
one  brass  washer  through  the  hole  you 
drilled  in  the  lower  end  of  the  antenna. 


Tighten  the  other  brass  washer  and  one  brass 
nut  on  it 

I  have  found  that  you  get  what  you  pay 
for  in  many  purchases.  This  is  especially 
irue  when  buying  coax.  Use  only  enough 
high-quality,  50-ohm  coax  (RG-8  or  RG-8X) 
to  reach  inside  the  house  and  to  your  rig 
(maybe  six  feet  extra  inside).  If  this  runs 
over  three  feet  outside  the  house,  somehow 
attach  it  to  the  house  at  three- foot  intervals 
so  that  the  wind  does  not  whip  it  and  dam- 
age it.  Use  coax  staples  or  nails  and  ty- 
wraps.  If  you  don't,  the  X  YL  will  be  greatly 
disturbed  by  the  noise  it  creates  in  windy 
weather. 

Meanwhile,  back  at  the  antenna,  strip 
back  three  inches  of  the  coax  and  crimp  a 
ring  terminal  on  the  center  conductor.  Coal 
the  coax  with  RTV  or  silicone  bathtub  caulk 
around  the  area  where  you  have  separated 
the  center  conductor  and  shield.  Then  cover 
this  area  with  electrical  tape  or  heat-shrink 
tubing.  This  is  to  prevent  moisture  from 
wicking  into  the  coax.  Attach  the  ring  termi- 
nal to  the  brass  screw  with  the  remaining 
brass  nut.  Refer  to  any  ARRL  Handbook  for 
proper  coax  connections  and  care. 

Using  a  common  household  variety  wire 
nut,  attach  the  coax  shield  to  a  length  of 
12-  or  14-gauge  wire  (solid  or  stranded), 
long  enough  to  drop  straight  down  the 
side  of  the  house.  Connect  the  ground  end  to 
a  good  ground  rod  (eight  feet  in  the  ground, 
if  possible).  Ty-wrap  the  the  antenna  end  of 
the  coax  and  the  ground  wire  to  a  leg  of  the 
tripod  to  provide  strain  relief.  As  with  the 
coax  feeder  run,  attach  the  ground  wire  to 


the  house  every  three  feet  or  so*  Install  a  PL- 

259  coax  plug  at  the  rig  end  of  the  coax  and 
connect  il  to  your  antenna  tuner  antenna 
jack. 

Safety 

Now,  lei's  jump  start  your  common  sense. 
Stay  away  from  electrical  services  to  your 
house — this  thing  is  22  feet  long.  Al though 
the  aluminum  assembly  is  lightweight  (less 
than  6  pounds),  it  is  a  bit  awkward  to  manip* 
ulate  on  top  of  the  roof.  Therefore,  practice 
on  the  ground  lifting  it  up  three  feet  as  if  you 
were  inserting  it  into  the  tripod  on  the  roof. 
Determine  the  best  places  to  hold  it  and  get 
a  feel  for  its  balance.  Make  sure  your  ladder 
is  in  good  shape  and  be  sure  of  your  footing 
at  all  times. 

Final  Notes 

I  have  not  had  much  luck  using  the  built- 
in  antenna  tuner  in  my  rig  with  this  antenna. 
However,  I  suspect  one  could  adjust  the 
length  of  the  elements  to  find  a  compromise 
which  would  play  with  the  limited  capabili- 
ties of  an  automatic  tuner,  I  have  had  great 
signal  reports  on  40  through  10  meters  using 
an  MFJ-989C  tuner.  This  tuner  wilt  even 
resonate  ihe  vertical  on  80  meters. 

Although  1  haven't  tried  it  yet,  this  might 
make  a  good  portable  antenna  for  Field  Day, 
as  the  elements  telescope  into  one  another 
for  transport.  You  might  try  using  long  gut- 
ter nails  to  fasten  the  tripod  to  the  ground, 
Another  application  could  be  to  mount  it  to 
the  bed  of  a  pickup  truck  and  use  the  bed  as 
a  ground  plane. 


Parts  List 

Qty. 

Description 

1 

34oot-tall  rooftop  tripod 

30" 

1,063"  Ld.  PVC  pipe 

Sl 

1.000"  o.d./0.900"  i,d.  (18-gauge)  aluminum  tubing 

8" 

0.875*  o.d70,775"  id.  (18-gauge)  aluminum  tubing 

8' 

0750*  ad/0-650*  i.d.  (18-gauge)  aluminum  tubing 

2 

075"  to  1 ,00*  stainless  steel  hose  clamp  with  hex  head  adjustment  screw 

1 

075*  i.d.  rubber  bumper 

1 

1 .00*  i.d.  rubber  bumper 

1 

10-24  x  1 .50*  brass  screw 

2 

10-24  brass  nul 

2 

#10  brass  washer 

1 

8'  ground  rod 

1 

14  AWG/#10  ring  terminal 

6 

3,00"  galvanized  or  brass  screw 

1 

12-gauge  wire  nut 

1 

PL-259  coax  connector 

AR 

12  or  14-gauge  ground  wire 

AR 

RG-8  or  RG-8X  coax 

AR 

RTV  or  silicone  caulk 

3' 

electrical  tape  or  heat-shrink  tubing 

AR 

coax  staples 

AR 

ty- wraps 

(AR  =  As  Required) 

Required  toots: 

Hacksaw 

Pencil 

Measuring  tape 

Electric  drill 

0.201  diameter  drlfl  bit  for  brass  screw 

Wrenches  for  tripod  bolts  &  brass  nuis 

Ratchet  &  socket  or  nutdriver  for  hose  clamps 

Screwdriver  for  brass  screw 

level  witfi  90-degree  plumb  bubble 

Crimp  tool  for  crimp  terminal 
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HF  Equipment  Regular  SALE 

IC-78T  Xcvr/ps/tunef/scope _•  $6395.00  4899 


IC-765  Xcvr/ps/keyer/ttiner.. 


♦  +  *»T  — -' 


$2800.00  2239 


IC-751A  Mand  xcw/SW  rx  .„_.•  $1440.00 

PS-35  Internal  power  supply. 228.00 

FL-B3*  250  Hz  CW  filter  (1st  If) 59,00 

FL-52A  500  Hz  CW  filter  (2nd  IF) 1 15,00 

FL-53A  250  Hi  CW  filter  (2nd  IF) ......  115,00 

FL-70  2.8  kHz  wide  SSB  filter 59.00 

IC-735  HFxcvr/SWrcvr/mic .>•  1064.00 

PS-55  External  power  supply 228.00 

AM 50  Automatic  antenna  tuner 446.67 

FL-32A  500  Hz  CW  filter , 69.00 

EX-243  Electronic  keyer  unit 64-67 

UT-30  Tone  encoder..., , 18.67 


10935 
109a5 

859» 
209*5 
389w 


IC-725  HF  xcw/SW  rcvr/rnic «„D»  $893.00 

AH-3  Automatic  antenna  tuner 488.33  429M 

fC-726  iO'bandxcvrw/Grn... D«  1283.00  1058 

HF  Accessories:  Regular  SALE 

IC-2KL  HF  solid  state  amp  w/ps  -„•  $2079.00  1679 
IC-4KL  HF  1  kw  amp  w/ps •  7275.00  5599 

EX-627  Automatic  antenna  selector 314.67  279flh 

PS-15  20A  external  power  supply 183.00  169* 

PS-30  Systems  p/s  w/cofd,  6  pin  piug  363.00  299* 

SP-3  External  speaker ■. 65.00 

52.00 

.....  79.00 

47,93 

03.00 

...  589.00  529* 
...  780,00  NP 


H4-Mrffl  -J 


SP-7  Smafl  external  speaker., 
CR-64  High  stab.  ref.  jrtat:  751  A,  etc 

SM-6  Desk  microphone ™„ 

SAM  Desk  m*c:  two  cables,  scan  .... 

AT-500  SOOvv  9  band  auto  ant  tuner 

AH-2  8~tand  tuner  w/mount  &  whip. 


ICOM 


OLD  PRICES  + 

Bonuses  Extended ! 

Indicates 
Special  Prices  for 
a  Limited  Time. 


Accessories  for  IC-781/765/JB5/7ZB/7Z5  •  CALL 


VHF/UHF  Base  Transceivers    Regular 
IC-275H  lOOw  2m  FM/SSB/CW •  $1455.00 

IC-475H  lOOw  440  FM/SSB/CW  ........  1665,00 

IC-575A  25wfi/10mxcvr/ps D»  1455.00 

IC-575H  25wIOOwfi/10mxcvr  ......„•  1564.00 

IC-1275A  lOw  1.2GHz  FM/SSB/CW ...»  1923.00 


SALE 
1179 

1359 

1158 
1289 

1559 


VHF/UHF  FM  Transceivers  Regular  SALE 
IC-229A  25w  2m  FWTTP  mic  ....,„„..•  $392.00  J1*9 

IC-229H  50w  2m  FM/TTP  mic •  425.00  349K 

IC-38A  25w220MHzFMxcvr... .#409,00  339»5 

IC-449A  35w  440FM  xcvr/TTP •473-00  389ft5 

IC-1201  lDw  1.2GHz  FM/SSB/CW •831.00  709" 

Duat  band  FM  Transceivers  Regular  SALE 
IC-241UA  25w  2m/440  FWTTP  mic  ..•$889.00  729s5 
IC-2410H  45w2m/35w  440  FWTTP „.•  932.00  769* 
IC-3220A  25w  2m/440  FM/TTP  mic  ..D«  685.00  569* 
IC-322QH  45w  2m/ 35w  440  FWTTP D#  727,00  589* 
EC2500A  35w44Q/10w  l.ZGHzFMD*  1039.00  S295 
Mutti-band  FM  Transceiver  Regular  SALE 
IC-901  50w2m/35w  440  FMncvr^*  $1039.00  829" 


I  +  h  h  t  ■  ■  ■ 


UX-R91A  Broad  band  receiver  unit 

UX*19AI0w  10m  unit 

UX-59A  IQwSmumL 

UX-S92A  2m  SSB/CW  module, 

UX-39A  25w  220MHz  unit 

UX'129Al0wL2GHzLmit 

UX-49A  440MHz  module  for  tC-900 
IC-970A  25w  2m/430MHz  xcvr/ps .. 
IC-970H  45w  2m/430  MHz  xcvr 

UX-R96  50-905  MH?  receive  unit 

UX-97  1 26Hz  band  unit 

VHF/UHF  Mobile  Antenna 

AH-32  2m/440  Dual  Band  tnofiile  ant $39,33 

Larsen  Pfl-K  Root  mount 23.00 

Ursen  PO-MM  Magnetic  mount... 28.75 

VHF/UHF  Repeaters  Regular  SALE 

RP-1520  2m  25w  repeater, •$2319.00  1909 

RP-2210  220MHz  25w  repeater •1715.00  14W 

RP4Q20  440MHz  25w  repealer •  2392.00  1 959 

RP-4020/50W  440MHz  50w  repeater*  2599.00  2149 

RP-12Z0  12GHz  lOw  repeater •2703.00  2229 

We  stock  the  entire  ICOM  line,  but  due  to  space 
limitations  some  items  are  not  listed  in  this  ad, 


M  405.00  349* 
..311.00  2S9» 
..  363,00  329*> 
..  623.00  54995 
„  363.00  32935 
,.  571,00  499flS 
..363-00  319" 
2409.00  1939 
2567.00  2099 
..  405.00  349" 
1039.00  8B955 

Regular  SALE 


Handhelds  Regular  SALE 

IC-P2AT  HEW!2mKT, $421.00  349s* 

1CP3AT  MEW!  220MttzHT  421.00  349* 
IC-P4AT  HEW!  440  MHz  HI  467,00  389B 

IC-2A  l,5*2mHT'  Closeaut 199s5 

IG-2AT  I  5w2mHT/TTP 247  00  219* 

tC-D2AT/Higti  Power  2m«  333,00  27t* 
IC-03AT  Z5w220HT/TTP«tiOO  259s 

IC-ZSA  2m  HI D*  345,00  279* 

1C-2SAT  2m/TTP •  372  00  3Q9K 

IC-2SRA  2m/25-905rx  ......572.00  479* 

IC-24AT  2m/440MHz/TTP .,.  456,00  379* 
IC-3SAT  220MHz  HT/nP*  35 LOO  2B995 
IC4SAT  440MHz  HT/TTP»  35 1,00  289* 

IC-4SRA  440/25-905  rx 579.00  48995 

IC-2GAT  2m  Kim? •372.00  309^ 

IC-4GAT  440-vlHz/TTP #372.00  309s5 

IC-12GAT  LZGHz/TTP #381,00  31935 

IC-W2A  2m/440HT., 588.00  499* 

Aircraft  band  hmdhefcte       Regular  SALE 

A-2  5W  PEP  synth  aircraft  HT ,.,$525,00  ATSf* 

A-20  aircraft  HT  w/VGR 625.00  469* 

A-21  Mavicom  Plus  Aircraft  HT 660,00  493* 

14 


r 


a  — 


Shortwave  Rscotvere  Regular 

R-l  100kHz- 1  3GHz  AWFM  pocket  •  $533.00  VHF 

R-7U  100kHz-30MHzrcvr.. •1019,00  OF 

RC-11  Infrared  remote  controller 71.00 

FI-32A  500  Hz  CW  fitter ....  69.00 

FL-44A  SSB  filter  (2nd  IF)^ —  178.00  169* 

EX-257  FM  unit „™ 49.00 

EX-310  Voice  synthesizer...., 59.00 

CR-64  High  stablrty  oscillator  )rtal 79.00 

R-72  30Wfz-30MHzSWreceiwr. ...... •972.00  7IF 

Accessories  for 

R-1/H-72/R-100/H9600 

CALL 


R  100  100kHz-l.  856GHz  AM/FIM2V 

R-7B00  25MHz-2GHz  receiver • 

RC-12  infrared  remote  controller.. 
EX-310  Voice  synthesizer 

TV-R7000  ATV  unit „,„ 

SP-3  External  speaker 

CK-70  (EX-299M2V  DC  option.. 

R-7100  25MHz-2GHz  receiver 

R-9000  100kHz-2GHz  all  mode  rec^ 


__  —  __„ .  —  —  _ . 


Tf .-...-- 


►  707.00 

1221.00 
.71.00 
59.00 
.  139.00 
.  65.00 

13.00 

.1383.00 

S5677.O0 


579* 

%^ 

129* 

1169 

4599 


Effective  July  1st  ICOM  announced  some 
Drastic  Price  Increases,  however,  all  AES 
stores  will  honor  the  Old  Prices  A  Bonuses 
until  our  present  old  inventory  is  exhausted. 


FAX:  (414)  358-3337 


*ll  J  JJK 


5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

AES   BRANCH  STORES  


Order  Toll  Free:  1-800-558-0411 


WICKLIFFE.  Ohio 44092  ORLANDO.  Fta.  32603  CLEARWATER.  Fla.  34625  LAS  VEGAS.  Nev.  89106 

28940  Euclid  Avenue  621  Commonwealth  Ave.  1898  Drew  Street               1072  N.  Ranctio  Drive 

Phone  (21 6) 585-7388  Phone (407) 894-3238  Phone (813) 461-4267           Phone (702) 647-3114 

1-800-321-3594  1-800-327-1917  No  Toll  Free  Line       1 -800-634-6227 


Watch  for  Future 

AES®  Branch  Store 

Openings! 


Numb* 

Ask  kaboom 


Number  17  on  your  Feedback  card 


The  Tech  Answer  Man 


MichaellGeierKBWM 
cfo  73  Magazine 
70  Route  2Q2*N 
Peterborough  NH  03458 

Pick  A  Rig 

So.  those  flashy  magazine  ads 
have  finally  gotten  to  you.  huh?  Now 
you're  itchy  to  replace  that  1974  HF 
rig  with  Its  d fifty  VFO  and  weak  receiv- 
er. Weil  today's  rigs  certainly  are  a 
whole  rot  better!  And,  despite  their 
higher  prices,  they're  a  lot  cheaper, 
too. 

What?  Sounds  pretty  contradictory, 
right?  Well,  consider  this:  In  real  dol- 
lars, you  are  getting  far  more  radio  for 
your  bucks  than  you  did  when  you 
bought  that  old  one.  Sure,  the  new 
ones  cost  from  $700  to  $3.000h  but  the 
old  ones  cost  tram  $300  to  $800  and 
that  money  was  worth  a  great  deal 
more  back  then.  And  did  your  aid  ra- 
dio have  the  stability  of  digital  synthe- 
sis, a  speech  processor,  automatic  an- 
tenna tuner,  memories,  built-in  dual 
VFOs,  split  frequency  operation  and 
all  those  other  nifty  features  we've 
come  to  take  for  granted?  Of  course 
notl 

OK,  today's  rigs  are  pretty  neat. 
And  they  do  cost  lots  of  money.  So, 
before  you  plunk  down  your  precious 
cash,  it  pays  to  do  some  research,  tn 
order  to  be  sure  you  get  the  radio  you 
really  want  at  a  price  you  can  afford. 
Let's  take  a  look  at  what  features  and 
specs  are  typical  of  today's  rigs,  and 
how  they  differ  among  the  various 
price  levels. 

Gimme  Power 

Most  rigs  produced  today  put  out 
100  watts  of  power.  There  are  some 
expensive  ones  which  can  produce 
150  watts  and  one  or  two  which  put 
out  more  !han  200  watts.  Does  ft  mat- 
ter? 

Usually  not.  The  difference  be- 
tween 100  and  200  watts  Is  3  dBH  or 
one-half  of  an  5 -unit!  And  the  differ- 
ence between  100  and  150  watts  isn't 
enough  to  notice  at  the  receiving  end. 
Far  more  important  is  the  ability  to 
control  the  amount  of  power.  Some 
rigs  have  power  output  controls  ihat 
work  in  all  modes,  while  others  let  you 
adjust  the  output  power  only  in  CW, 
AM  and  FM,  relying  on  the  mike  gain 
control  to  control  it  in  SSB,  Unfortu- 
nately, that  method  makes  it  very  hard 
to  keep  the  power  below  the  level  you 
want,  because  voice  peaks  can  still 
drive  the  output  quite  high.  But  why  do 
you  care? 

Gimme  More  Power 

You  care  because  you  might  want 
to  add  a  linear  amplifier  one  of  these 
days,  and  most  require  maximum 
drive  power  to  be  less  than  100  watts. 
Especially  if  you  want  to  run  the  amp 


at  less  than  its  maximum  power  (to 
prolong  the  life  of  the  amp  or  reduce 
TVI),  you  need  to  be  able  to  control 
the  output  of  your  rig.  If  you  think  you 
might  ever  buy  an  amp.  be  sure  to 
get  a  radio  with  an  all-mode  RF  power 
output  control.  Yes.  you  can  control 
maximum  output  using  the  ALC  line 
which  runs  from  the  amp  back  to 
the  radio  but,  unless  the  amp  has  ad- 
justable ALC,  you  may  not  be  able 
to  set  it  where  you  need  it.  Also,  ALC 
voltage  and  polarity  are  not  standard- 
ized, and  some  amps  don't  control 
some  radios  very  well.  Some  com- 
binations don't  work  at  all.  In  fact, 
many  hams  don't  even  connect  the 
ALC  line,  although  you  should  if  you 
can,  because  it  really  helps  avoid  fiat- 
topping  distortion  and  ali  the  woes  that 
brings. 

Tuner  Up 

Nearly  ali  new  rigs  have  solid-state 
BF  power  amps.  The  convenience  of 
being  able  to  change  operating  fre- 
quencies without  returning  the  finals 
has  made  the  tube  final  obsolete. 
Transistor  finals  have  many  advan- 
tages, but  just  one  drawback:  They 
cannot  match  a  wide  range  of  antenna 
impedances.  If  you  have  a  great  an- 
tenna system  with  a  low  SWR  across 
all  the  bands  you  want  to  use,  then  it's 
no  problem.  If.  however,  you  live  in  the 
real  ham  world  and  have  a  3:1  SvYR 
on  75m  and  want  to  use  your  20m 
dipoie  on  17,  then  you  need  some 
method  of  matching  the  rig  to  the  an- 
tenna. Today's  solution  is  Ihe  automat- 
ic antenna  tuner. 

Sure,  you  can  buy  a  manual  tuner 
for  under  $100  You  can  even  build 
one  for  much  less.  But  now  you're 
back  to  the  old  annoyance  of  return ng 
every  time  you  move  more  than  a  few 
kHz,  Meek,  you  might  as  well  have 
stuck  with  tube  finals!  A  much  better 
approach  is  lo  buy  a  rig  with  an  inter- 
nal automatic  tuner  with  such  a  set- 
up, you  need  only  press  one  button 
and  your  rig  will  be  matched  in  a  sec- 
ond or  two.  Although  you  can  pur- 
chase external  autotuners,  it  is  far 
nicer  to  have  the  unit  built  into  the  rig. 
While  some  radios  come  with  the 
tuner  as  a  standard  feature,  most  offer 
it  as  an  option.  Buy  it  installed  when 
you  get  the  rig;  itT3l  cost  you  a  great 
deal  more  if  you  want  rt  later  Typically, 
a  rig  costs  about  S20O  more  with  the 
tuner,  but  the  tuner  alone  costs  $300 
or  more,  and  you  still  have  to  install  it 
or  pay  someone  else  to  do  it. 

The  lowest -priced  radios  don't  offer 
autotuners  at  all,  leaving  you  with  the 
necessity  of  getting  some  kind  of  ex- 
ternal tuner.  If  you  really  need  to  save 
money,  you  can  buy  or  build  a  small 
tuner  and  just  live  with  the  required 
knob  twiddling.  Heckr  some  hams,  es- 
pecially those  raised  on  tubes,  actually 


enjoy  doing  the  adjustments.  For  me. 
it's  just  an  annoyance.  And  I've  seen 
more  than  a  few  tube  dlehards  con- 
verted alter  five  minutes  of  playing 
with  an  autotuned  rig. 

Can  I  Hear  You? 

Perhaps  the  single  most  important 
characteristic  of  any  transceiver  is  the 
quality  of  its  receiver.  All  of  today's  re- 
ceivers have  more  sensitivity  than  you 
need  on  the  ham  bands,  so  don't  quib- 
ble over  the  difference  between  0.2 
and  0.16  microvolts!  But  sensitivity  is 
Just  one  aspect  of  a  receiver  s  quality. 
Far  more  important  are  selectivity, 
AGC  smoothness,  resistance  to  over- 
load, and  phase  noise.  All  of  these 
things  contribute  to  the  overall  sound 
you'll  be  listening  to.  Is  there  really  a 
noticeable  difference  between  modem 
receivers? 

You  bet  your  sweet  dipoie  there  is. 
Even  among  similarly  priced  radios, 
you'll  find  tremendous  differences. 
Some  rigs  are  smooth -sounding  and 
lovely  to  listen  to,  while  others  may 
distort  voice  peaks  because  of  lousy 
AGC.  Still  others  sound  muddy  and 
can  literally  give  you  a  headache, 
thanks  to  phase- noisy  synthesizer  de- 
signs. Unfortunately,  there's  no  easy 
way  to  tell  from  the  published  specs 
whether  or  not  you'll  like  any  particular 
receiver.  The  very  best  way  lo  find  out 
Is  to  actually  try  the  rig  before  you  de- 
cide to  buy  it.  Ham  radio  stores  are  a 
great  way  to  do  this,  because  often 
you  can  perform  A/B  comparisons, 
since  the  radios  are  lined  up  right  next 
lo  each  other.  If  you  don't  live  near  a 
store,  though,  you  may  still  be  able  to 
try  a  radio  out  simply  by  asking  around 
on  your  local  repeater.  If  it's  new,  you 
can  bet  some  local  ham  has  one  and 
can't  wait  to  show  it  off- 

Beware 

Take  brand  advice  with  two  grains 
of  salt.  Nearly  every  ham  loves  Ihe 
brand  of  rig  he  or  she  owns  and  thinks 
It  is  better  lhan  the  other  brands.  One 
ham  will  tell  you  that  I  COM  is  the 
greatest,  while  another  will  swear  by 
his  Ten-Tec.  The  truth  ist  the  satisfac- 
tion you  will  get  from  your  radio  can 
vary,  not  only  by  brand,  but  by  various 
models  within  a  given  brand,  In  other 
words,  you  may  love  one  Kenwood  or 
Yaesu  and  hate  another  one.  The  onty 
time  it  really  pays  to  listen  to  anecdo- 
tal advice  is  when  it  concerns  repair 
problems.  If  several  hams  teil  you  that 
their  model  XJ-12Q0  has  had  Jots  of 
PLL  problems,  it  pays  to  avoid  that  rigt 
even  if  you  get  a  good  deal  on  one. 

General  vs.  Specific 

Most  new  radios  have  general  cov- 
erage receivers,  tf  you  like  shortwave 
listening,  the  wide  coverage  (typically 
150  kHz  to  30  MHz)  will  give  you 
countless  hours  of  pleasure.  Having 
been  a  shortwave  listener  most  of  my 
life,  I  can  heartily  recommend  that  you 
give  it  a  try.  Some  of  the  best  news 
coverage  in  the  world  comes  from  the 
BBC.  And  if  you  have  a  multimode 
digital  control lerh  you  can  copy  news 


photos,  weather  maps,  RTTY  traffic 
and  lots  more. 

There's  a  small  price,  however,  to 
having  a  general  coverage  receiver: 
The  overload  rejection  and  some  other 
receiver  characteristics  are  not  quite 
as  good  as  they  can  be  on  a  good  re- 
ceiver  designed  only  for  the  ham 
bands.  In  my  experience,  though,  gen- 
eral coverage  receivers  perform  more 
than  well  enough;  Ive  never  had  a 
problem.  I  suppose  if  i  were  a  con- 
tester  t  might  feel  differently. 

Bells  and  Whistles 

Today's  rigs  have  lots  of  knobs  and 
buttons  on  them,  with  each  new  model 
attempting  to  outdo  the  last  If  you're 
used  to  an  old  Swan,  you're  in  for 
quite  a  shock!  Looking  at  my  TS-940,  I 
count  47  switches  and  19  knobs. 
Yikes*  Do  we  really  need  all  this  stuff? 
Remaps  not,  but  a  lot  of  il  is  really 
nice  to  have,  even  if  you  use  rt  only 
once  in  awhile.  Some  of  it  is  just  pure 
marketing;  'They've  got  it  so  wed  bet- 
ter have  it  too."  The  ease  with  which  a 
new  radio  can  be  learned  and  used, 
however,  does  not  directly  depend  on 
the  number  of  controls  it  has.  Far 
more  important  is  the  philosophy  be- 
hind its  "user  interface."  In  other 
words,  the  locations  of  the  various 
controls  and  the  sequences  you  must 
perform  in  order  to  carry  out  the  oper- 
ations. The  user  interface  varies 
frem  en  do  usly  from  ma  n  u  f  a  ct  u  re  r  t  o 
manufacturer.  The  only  way  to  know  if 
you  like  it  (and  believe  me.  you  will 
like  some  and  hate  others)  is  to  try  it 
If  you  don't  live  near  a  radio  store,  try 
out  a  friend's  rig.  Even  if  it  isn't  the 
same  model,  its  interface  probably  will 
be  similar  as  long  as  it  was  made  by 
the  same  company.  Lefs  take  a  look 
at  some  of  the  available  features  and 
how  much  you  need  them 

RIT:  Nearly  all  rigs  have  it.  Some 
have  a  separate  control,  while  others 
use  the  main  tuning  knob  in  conjunc- 
tion with  a  button,  The  separate  con- 
trol is  preferable. 

XIT:  Many  rigs  have  it,  although 
some  low-priced  ones  donH.  For  nor- 
mal non-contest  use,  you  really  don't 
need  it. 

Notch  Filter:  Very  useful.  Lets  you 
take  out  tuner-uppers  and  other  het- 
erodynes. If  you  really  like  a  rig, 
though,  and  ft  doesn't  offer  a  notch  fil- 
ter.  don't  pass  the  radio  up  on  that  ac- 
count. You  don't  use  the  fitter  that  of- 
ten. 

Attenuator;  Lets  you  knock  down 
the  receiver's  front-end  gain,  Some- 
times useful  on  ?5m  in  high-QRN  con- 
ditions. You  can  live  without  it. 

RF  Gain:  Lets  you  adjust  the  IF 
gain.  Works  somewhat  differently  than 
an  attenuator.  Some  folks  use  'em.  but 
1  never  do;  I  just  leave  it  ail  the  way 
up. 

Adjustable  AGC:  Handy.  Most  offer 
Fast/Slow  selection,  while  a  few  also 
Offer  a  medium  setting  or  are  continu- 
ously adjustable.  Usually,  you  leave  it 
In  the  slow  position,  turning  It  to  fast 
only  for  CW  and  digital  modes.  Some 

Continued  on  page  68 
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tFLEX* 

shock  mounts  silence 
spring-generated  RF  noise 


DURA-FLEX  neoprerre  elastomer 

significantly  advances  antenna  shock 
absorption  technology. 

Eliminates  RF  noise  in  duplex  radio 
systems  from  metal-to-metal  contact  in 
conventional  steel  springs. 

Drastically  cuts  whip  vibration  which  can 
damage  or  break  antennas  with  steel 
springs  on  high-vibration  vehicles. 

Solid  brass  adaptors  molded  into  rteoprene; 
braid  totally  isolated  through  center  cavity. 

Field-proven  against  heat,  cold,  humidity 
and  abrasion  extremes. 

Models  for  roof,  trunk  or  magnetic 
mounting.  2  meter,  220  MHz  or  UHF. 


the  antenna  specialists  co. 


a  member  of  The  Allen  Group  Inc. 

30500  Bruce  Industrial  Parkway 

Cleveland,  OH  44139-3996 

216/349-8400.  Telex;  4332133,  Fax:  216/349-8407 


"helping  the  world  communicate" 


CIRCLE  6  ON  READER  SERVICE  CARD 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW1  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP1*  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM+  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  441 35 
216-267-2233 
1  -800-COAXIAL 
Fax:216-267-3142 

Service  and  Dependability 


#%) 


a  Part  of  Every  Product 


Satelli 


1-800-426-2891 
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FT-470  2m 
FT-411E2 
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ICOM 


JG-7B1  Deluxe  HF  w/scdpe 
JC-765  Ge.  Cvg  Xcvr 
IC-733  Gen,  Cvg  Xcvr 
IC-72S  New  Trans  terver 
IC  729  N«w  Tranfilnyer 
ICR7000mMI 
IC*7lA10( 

IC- 
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\C22$^^ 
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Conwl 


1-800-426-2891 
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Super  Minnesota  Watts  1-800-279-1503 
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Number  1 8  on  your  Feedback  card 


Bill  Brown  WB8ELK 
c/o  73  Magazine 

70  Route  202  North 
Peterborough  NH  03458 

The  Flight  of  SPECTRA  III 

On  March  21,  1992  at  7  a.m.,  the 
Franklin  Community  High  Schoo] 
(Franklin,  Indiana)  Aerospace  class 
launched  their  third  high  altitude  balloon 
experiment  These  experiments  were 
part  of  a  continuing  school  sponsored 
program  aimed  at  teaching  weather  and 
communication  satellite  techniques. 
Trie  students  actually  got  a  chance  to 
design  and  build  their  own  "satellites" 
and  launch  them  to  the  edge  of  space 
with  balloons  to  simulate  the  real  thing. 

Two  Separate  Right  Experiments 

Two  separate  balloon  pay  loads  were 
launched  from  the  baseball  field  at  the 
school.  The  first  balloon  package  car- 
ried aloft  an  actual  aircraft  transponder 
(donated  by  TERRA  transponders  of  Al- 
buquerque, New  Mexico)  and  a  2  meter 
300  milliwatt  FM  beacon  (built  by  Dan 
N9KZH)  with  a  tone-modulated  CW  ID. 
The  second  balloon  package  consisted 
of  a  Wyman  Research  ATV  transmitter 
on  439,25  MHz  with  on-carrier  sound,  a 
2  meter  FKfl  receiver,  a  10  meter  FM 
transmitter  on  29,6  MHz,  and  a  100  mil- 
liwatt CW  transmitter  on  28.322  MHz. 
Anyone  heard  coming  in  on  the  2  meter 
uplink  would  be  repeated  out  on  the 
ATV  on-carrier  sound  frequency  as  well 
as  Hie  10m  FM  output.  The  idea  was  to 
link  up  a  number  of  classrooms  across 
the  midwest  using  the  balloon  as  a 
crossband  repeater.  In  addition  to  the 
amateur  radio  payload,  a  separate 
Samsung  AF-SUM  camera  was  at- 
tached loaded  with  special  infrared  film. 
The  camera  was  set  up  to  take  a  pic- 
ture automatically  every  10  minutes. 
Thanks  to  the  special  film,  a  series  of 
very  detailed  and  spectacular  pho- 
tographs were  obtained  throughout  the 
flight. 

Liftoff 

The  first  balloon  (with  the  transpon- 
der) was  filled  with  just  enough  helium 


Ham  Television 

to  lift  the  payload  and  barely  left  the 
ground  when  it  was  released.  It  finally 
headed  lea  surely  up  towards  the  edge 
of  space.  The  second  balloon  was  filled 
with  an  abundance  ol  helium  and  had 
plenty  of  excess  lift.  At  liftoff,  it  zipped 
up  at  over  1500  feet/minute,  almost  as 
if  it  were  helped  along  by  a  rocket 

Since  the  second  balloon  carrying 
the  ATV  gear  and  the  crossband  re- 
peater was  zipping  along  much  faster 
than  the  transponder  battoon,  it  reached 
its  maximum  altitude  (about  90.000 
feet)  in  about  1.5  hours.  Along  with 
spectacular  aerial  views  of  Indiana  and 
the  Ohio  River,  the  crossband  voice  re- 
peater saw  a  good  deal  of  activity. 
Since  the  ATV  transmitter  operated  with 
on-carrier  sound  {FM  voice  modulation 
of  the  center  carrier)  anyone  with  a  440 
MHz  HT  could  tune  into  the  voice  activi- 
ty just  by  tuning  into  the  center  carrier 
of  the  ATV  signal.  At  least  three  schools 
were  able  to  work  through  the  repeater 
and  over  50  individual  stations  in  a  sev- 
eral state  area  were  able  to  establish 
contact  with  the  student-operated  com- 
munications center  at  Franklin  High 
School. 

Recovery 

The  ATV  balloon  burst  over  extreme 
southeastern  Indiana  and  the  package 
plummeted  back  to  earth  when  the 
parachute  fouled  up.  Fortunately,  the 
payload  managed  to  just  make  it  over 
the  Ohio  River  to  land  near  Warsaw, 
Kentucky.  The  payload  was  found  just 
Over  an  hour  after  the  landing  in  reason- 
abiy  good  shape  considering  Its  rapid 
descent.  Good  ATV  reception  was  re- 
ported in  several  Midwestern  states  and 
one  school  In  Olds,  Alberta,  Canada,  re- 
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Figure,  The  FCHS  balloon  system  diagram. 


ported  recetving  not  only  the  10  meter 
transmissions  but  the  70  cm  on-carrier 
output  of  the  balloon  repeater  as  wefl  (a 
remarkable  distance  of  1500+  miles  on 
UHF)+  The  10  meter  CW  ID  was  heard 
by  Bill  WA6YPE  in  Glendora,  California, 
even  after  the  landing  (the  10m  dipofe 
was  draped  over  two  bushes). 

Long  after  the  ATV  package  had 
landed,  stations  from  across  the  Mid- 
west reported  hearing  the  very  strong  2 
meter  FM  output  from  the  first  balloon. 
Since  the  balloon  was  filled  with  very  lit- 
tle positive  list,  it  took  over  3-1/2  hours 
to  complete  the  flight, 

Due  to  the  increased  flight  time,  the 
payload  drifted  across  most  of  Ken- 
tucky and  landed  near  the  town  or 
Isonvilte,  Kentucky  {over  180  mites  from 
the  launch  site).  The  intreprd  Indianapo- 
lis fox  hunters  finally  located  the  payload 
hanging  70  feet  up  in  a  tree  around  11 
p.m.  After  numerous  theories  of  the 
proper  method  for  payload  removal 
from  the  tops  of  trees,  a  local  resident. 


Mr,  Julian  Fyffet  came  up  with  the  solu- 
tion. He  sa*dT  *if  I  were  you,  Td  chop 
that  tree  down!4  Julian  disappeared  for 
a  couple  of  minutes  and  reappeared 
with  a  chain  saw.  He  chopped  down  the 
balloon -eating  tree  in  no  time  at  all.  All 
the  chase  crew  had  to  do  was  walk  up 
to  the  top  of  the  tree  and  pluck  the 
package  from  the  formerly  lofty  branch- 
es. I  understand  that  chainsaws  are 
now  standard  equipment  on  any  balloon 
chase. 

A  special  thanks  go  out  to  the  follow- 
ing flight  sponsors:  Wyman  Research. 
Avex  Portable  Battery.  Samsung  Cam- 
eras, Terra  Transponders,  MfIo  &  As- 

Thanks  to  Chuck  Crist  WB91HS  for 
the  information  in  Inis  months  column. 
His  continuing  support  and  advice  to 
the  Aerospace  class  at  FCHS  (as  welt 
as  the  many  area  hams  who  pitch  in  to 
launch  and  recover  the  payloads)  has 
made  this  a  very  exciting  program  for 
the  students.  In  fact,  the  design  and 
launch  of  payloads  is  now  part  of  the 
class  curriculum.  If  you  have  any  ques- 
tions about  starting  a  similar  venture 
with  your  local  school  teet  free  to  con- 
tact Chuck  at  6455  Madison  Ave.,  Indi- 
anapolis IN  46227  (please  enclose  an 
SASE). 


Photo  A.  The  Spectra  III  ATV  payload, 
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Pnoto  B,  The  launch  team  inflates  the  first  balloon. 
(I  to  r):  Chuck  WB9IHS,  Pat  WB91QI,  Seth  KB4BGV 
and  Darren  Rasmussen. 


Photo  G.  Inside  view  of  the  Spectra  tit  payloads  All 
components  were  mounted  on  a  triangular-shaped 
inner  core  which  fit  inside  the  styrofoam  package. 


Photo  D.  (1  to  r/:  FCHS  students  Andreas  Sohmiein  and  David  Smitners  ready 
the  Spectra  HI  ATV  package  for  liftoff. 


The  FCHS  Balloon  Team 


Doug  Craig 

Chuck  Crist  WB9IHS 

Pat  Crowe  WB9IQI 

Ron  Hamilton  KA9VWR 

Dave  Distler  KN9E 

Sieve  Smith  WA4VWV 

John  Goolby  WJ9U 

Bob  Rogers 

RicJc  Tyre  N9HLL 

Mike  Sercer  WA9FDO 

Selb  Rossman  KB9BGV 

John  Lutz  N9JL 

Darrell  Sego  KM9S 

Dave  Latsch  N9MCE 

Mike  Cnsi 

Mike  Rosemark  KA9VMR 

Ron  Pogue  KDSQB 

Ken  Jessy  p 

Dan  Trogglin  N9KZH 

Chase  Team: 
440  MHz 

Tom  Cur  ran  N9DZJ 
Cliff  Vaughl  N9FHF 
Bemie  Hefferman  KB9AWS 
Larry  Oaks  WB9YAJ 

2  meters 

Dan  Trogglin  N9KZH 
Malcorm  Malleite  WA9BVS 
Paut  Bonrer  W9DUU 
m  Denney  N9GWD 


Project  Manager 
Project  Dfrecbf 
Asst.  Project  Director 
Ftigtit  Cornmunfcatlons 
Launch  Program  Director 
40  meter  net  coordination 
10  meter  net  coordination 
FAA  tracking/communications 
ATV  downlink  director 
Video  reoorrjs 
Launch  team  coordinator 
Technical  advisor  (10  meter  paytoad) 
Technical  advisor  {2  meter  payioad) 
TeJemetry  coordinator 
Balloon  fill/launch  coordinator 
Weather  coordinator 
Chase  plane 
Pitot  of  chase  plane 
2  meter  transmitter  beacon 

Students: 
Darren  Rasmussen 
Sandi  Winter 
Tim  Smock 
Randy  Miller 
Kelly  Puckett 
David  Smithers 
David  Young 
Brian  Ferns 
Heatfter  Kuntz 
Jenny  Reed 
Chris  Williams 
Andy  Baytiss 
Lome  Whisler 
Bob  Button 
Andreas  Sohmlein 
Chad  Lamasters 


A  NEW  GENERATION .  * . 
THE  EMOTO  &  CREATE  FAMILY! 


EMOTOU  ouitostihigh&uubirds!  EMOTO 
supplies  over  60%  of  the  Japanese  m  orkci  wiih 
many  innovative  features.  EMOTO  also  has  an 
AZ-EL  rotator  with  computer  I/O  ports,  for 
those  working  satellite  or EME  Moon  Bounce. 


CREATE  Rotator  Featrues:  RC5 
Cast  and  machined  aluminum  gearing, 
worm  drive  brake  gearing,  auto,  mast 
damp  guides,  preset  (on  3  models),  wa- 
ter light  connector,  circle  overlay  avail- 
able for  USA,  long  term  reliability. 


CLP513Q-1  This  high  giaa,  wide- 
band VHF/UHF  antenna  is  excellent 
for  DXing,  Amateur  Radio,  FM 
broadcast,  scanners,  VHF/UHF  tele- 
vis  ion,  government,  cellular  and 
business  band  use. 


man.  wind      max.  vert 
base  width       load  ft.  2 


model 
CR18 
CR30 
CR45 


height 

5*10n 

14-or 


load  lbs.    weight 


3i  iyr 

39* 


it* 


21@90mph 
2?@90mph 
23@90mph 


440 

1,322 

881 


IS 

33 
57 


Electronic  Distributors  Co  325  Mill  S(-  RE.  Vienna,  VA  22180 

Ph,  703-93^-8105  FAX  703-938-6911 
Call  Your  Favorite  Dealer  Today  I 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  s^^ 

New  1 0  Watt 


Transceiver 


MiC-54-M       i  *r    ^JK      iiMa   ;.±\i, 


SO 


•  a 


Only  $499 

Made  in  USA 
Value  +  Quality 
from  over  25yeans 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends,  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  >10  Watt  p.e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(818)  447-4565  m-f  8am-5:30pfn  pat, 

PC.  ELECTRONICS 

2522  Paxson  Lane  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (WSORG) 
Maryann  (WB6YSS) 
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Rtty  loop 


Number  19  on  your  Feedback  card 


Marc  l.  Leavey  M.D,  WA3AJB 
6  Jenny  Lane 
Baltimore  MD  21208 

As  fan  fans,  and  Labor  Day  lumbers 
oy*  let's  take  a  dip  in  the  *RTTY  Loop' 
mailbag  and  see  what  we  come  up  with. 

The  Rev,  James  Sarton  W0KNJ,  of 
Colome,  South  Dakota,  writes  in  re- 
sponse to  the  column  last  December  re- 
garding interfaces  for  VIC-2Q  and  C-64 
computers.  Jim  relates  that  for  most  of 
his  40  years  in  ham  radio  he  was  con- 
cerned with  building  gear  that  did  not  al- 
ways function  according  to  plan;  orr  If  it 
did,  may  have  not  been  the  most  pre- 
senlablel 

Just  getting  into  computers,  Jim 
picked  up  a  VIC-20,  and  trotted  down  to 
his  local  Radio  Shack  to  ask  about  com- 
puters and  ham  radio.  Their  recent  push 
into  ham  equipment  notwithstanding,  Jim 
says  that  the  took  he  received  made  him 
feel  as  though  he  were  'some  present- 
day  Rip  Van  Winkle." 

Well,  Jim,  we  remain  happy  to  be  an 
alert  and  awake  source  of  RTTY  infor- 
ma  I  ton.  As  you  suggested  in  your  fetter, 
the  G  A  G  line  of  interfaces  featured  in 


Amateur  Radio  Teletype 

the  December  column  may  be  just  the 
ticket  tor  someone  such  as  yourself  who 
wants  to  put  a  ViG-20  or  C-64  onto  RT- 
TY t  would  not  suggest  you  trash  the 
VIC-20  for  a  C-64  just  yet  though.  Go 
ahead  and  put  the  VIC-20  ontine  first, 
and  see  if  it  meets  your  needs.  With  a 
suitable  interface  and  software  you  may 
well  be  perfectly  happy,  After  getting  on 
the  air.  let  your  interest  level  and  desires 
dictate  whether  or  not  you  want  to  move 
into  the  more  complex  equipment. 

For  those  who  may  have  missed  the 
December  1991  issue,  G  &  G  Electron- 
ics Offers  the  old  Microlog  line  of  inter' 
faces  for  the  VIC-20  and  C-64  cornput* 
ers.  Contact  them  here  in  Maryland  at 
(301}  258-7373.  8e  sure  to  relate  the 
source  of  your  knowledge,  OK? 

Another  puzzler  is  supplied  by  Bill 
Bar  bee  AA52R  of  Grenada.  Mississippi. 
Bill  states  that  he  has  "been  running  RT- 
TY for  a  few  months  now  and  have  a 
problem  with  my  set-up.  I  am  using  a 
Heath  SB-1400  transceiver,  MRM224 
interface  for  RTTY  and  CW+  the  MFJ- 
1265  software  9.1  April  1984,  a  C-04 
computer,  and  a  Commodore  MPS-601 
matrix  printer.  I  have  been  using  the  O 


Ask  Kaboom 

rigs  do  it  automatically,  some  don't. 
Some  even  lei  you  turn  the  AGC  off. 
Now  and  then  that  can  be  nice  with  a 
weak  CW  station,  but  most  of  the  time  it 
isn't  useful 

IF  Shift,  Variable  Bandwidth  Tuning, 
Slope  Tuning:  These  all  are  methods  for 
narrowing  your  IF  passband  to  eliminate 
QRM  from  adjacent  stations.  An  absolute 
must,  VBT  and  slope  tuning  are  better 
than  IF  shift,  but  that's  OK  too.  I  own  a 
radio  with  no  shift  control,  and  It  drives 
me  nuts.  For  a  while,  there  was  a  patent 
dispute  in  Japan  which  prevented  some 
new  radios  from  having  the  feature,  but  it 
has  since  been  resolved,  so  newer  mod- 
els should  have  it. 

All-Mode  Power  Output  Control:  As  I 
discussed  above,  this  is  very  useful  if 
you  are  planning  to  get  an  amplifier.  You 
can  live  without  ft,  though,  especially  if 
you  intend  to  keep  your  station  "bare- 
fool* 

All-Mode  Squelch:  Occasionally 
handy,  but  not  very  often.  Not  worth  woe* 
rying  about, 

Memories:  They  all  have  'emt  The 
more  the  better  if  you're  an  SWL  Other- 
wise, just  a  few  will  do  fine. 

Memory  or  Band  Scanning:  Absolute- 
ly pointiess  on  HF.  Don't  waste  your 
time. 

Noise  Blanker:  Very  useful  in  mobile 
situations  or  high -static  base  station  lo- 
cations. Some  are  better  than  others. 
Some  offer  an  extra  blanker  for  the 
"woodpecker"  noise  which  used  to  em- 
anate from  Soviet  over-the-horizon  radar. 
The  woodpecker  no  longer  exists,  but  I 
suppose  it  could  be  used  again  in  the  fu- 
ture. An  adjustable  noise  blanker  is  bestt 


Continued  from  page  64 

but  some  fixed  ones  work  pretty  well 

Speech  Processor  Very  useluL  This 
can  make  your  transmitter  seem  much 
stronger  than  it  is.  The  RF  or  IF  type  of 
processor  is  best  but  some  audio  pro- 
cessors are  quite  effective.  Like  noise 
ul ankers,  adjustable  processors  are  best, 
but  fixed  ones  are  OK  too. 

Monitor:  This  lets  you  hear  your  own 
signal  after  it  has  passed  through  the  RF 
chain.  Very  nice  for  adjusting  your 
speech  processor.  Otherwise  not  too 
handy  unless  your  station  develops  a 
problem  of  some  kind.  Then  it's  a  god- 
send. 

Audio  Peak  Fitter:  This  is  the  opposite 
of  a  notch  filter — it  peaks  up  a  desired 
audio  pitch  while  rejecting  everything 
etse.  Great  for  CW,  usetess  for  anything 
else.  Some  peak  filters  "ring*  and  sound 
muddy,  while  others  donrt 

Fuil  Break-In;  if  you're  a  big  CW  op. 
you  may  want  it  Otherwise,  probably  not 
worth  worrying  about 

VOX:  Some  people  love  rL  I  hale  It  I 
think  it  sounds  annoying  on  the  air.  Are 
we  really  too  fazy  to  press  the  TX 
switch? 

Split-Frequency  Operation;  Needed 
for  10m  FM,  nice  for  some  DX  work. 
Most  rigs  have  it,  a  few  ctant 

FM  Capability:  By  law,  only  used  on 
10m.  Since  10  is  going  ^hataway"  with 
the  reduced  sunspots,  you'll  have  very 
little  opportunity  to  use  FM  for  a  num- 
ber of  years.  By  the  time  the  sunspots 
come  around  again,  you  may  not  even 
still  own  the  radio!  But,  when  the  band  is 
open.  F M  is  a  blast]  Decide  for  yourself, 

Whew,  that  was  a  long  one!  See  you 
all  next  month. 


64  and  the  MPJ-1224  interface  to  send 
and  receive  RTTY  with  my  monitor.  I 
have  just  purchased  the  Commodore 
MPS-801  matrix  printer, 

"My  problem:  I  can't  get  the  printer  to 
print  online  when  the  RTTY  signal  is  be- 
ing received  I  can  get  the  print  on  my 
monitor,  but  the  printer  will  not  print  si- 
multaneously. After  the  buffer  fills  up.  the 
bu^er  will  dump  the  print  on  the  pr inter. 
When  this  happens,  the  RTTY  online  in- 
formation is  lost  It  will  not  receive  and 
print  at  the  same  time. 

*ls  there  something  I  can  do  to  get 
the  printer  to  copy  online  a  RTTY  sig: 
nal?  I  fove  RTTY  and  I  like  to  copy  AR- 
Rt  bulletins,  but  my  printer  will  not  print 
instantaneously-" 

Well,  Bill,  1  have  no  current  Informa- 
tion, but  seem  to  recall  a  similar  problem 
with  the  C-64  and  an  earlier  setup  years 
ago.  Could  this  be  a  design  flaw  of  the 
system?  I  turn  it  open  to  the  readership, 
and  look  forward  to  passing  along  what- 
ever information  I  receive. 

Speaking  of  information,  a  letter  re- 
ceived from  tance  Miller,  Ph.D.,  AB4tP 
addresses  the  needs  of  quite  a  few  of 
you.  He  writes*  *l  see  by  your  column,  in 
the  August  issue  of  73,  that  there  is  re- 
newed interest  in  the  old  ASR-33,  I  have 
fond  memories  of  this  noisy,  smelly, 
electro-mechanical  marvel,  and  not-so- 
fond  memories  of  attempting  to  discover 
information — any  information— that 
would  help  me  get  the  damn  thing 
hooked  up  and  functioning.  I  have  em- 
pathy for  anyone,  especially  neophytes, 
in  the  position  of  owning  one  of  these 
gadgets,  and  attempting  to  use  and 
maintain  it.  I'm  convinced  that  more  33s 
have  hit  the  garbage  dump  for  lack  of  in* 
formation  than  any  other  reason. 

"There  is  a  point,  t  have,  on  my  book- 
shelf, the  complete  Teletype  Corporation 
service  manuals  for  the  ASR/KSR-33, 
resplendent  in  their  original  blue  binders. 
I  wlil  make  these  available  to  ali  who 
reimburse  me  for  copying  and  shipping 
costs,  One  potential  drawback— there 
are  about  400  pages  of  material,  and 
one  never  knows  where  the  answer 
will  be  found  in  the  manuals,  in  my  case, 
I  simply  found  the  proper  page  and 
followed  instructions.  I'm  not  an  ex* 
pert  on  the  33T  quite  the  contrary*  so  I 
can  t  answer  specific  questions;  but  the 
books  are  available,  and  they  are  com- 
plete. 

1  havenl  investigated  copying  costs 
ye i.  If  anyone's  interested .  I'll  shop 
around  and  get  the  best  deal.  This  is  a 
not-for-profit  enterprise,  but  it's  not  a 
loss-leader  either.  I  just  hope  that  I  can 
make  life  easier  for  some  poor  soul  who 
is  flaiting  around  trying  to  get  a  33  on- 
Jine." 

This  is  a  generous  offer.  Lance,  and  I 
am  quite  certain  from  the  letters  I  have 
received  in  the  past  that  there  will  be 
several  folks  willing  to  take  you  up  on 
your  offer  Drop  Lance  a  line  at  3123 
Baird  Avenue,  Lakeland,  Florida  33805- 
2118.  Lance,  thanks  for  you  proposition, 
and  please  Set  us  know  further  details  as 
they  become  available. 

While  IBM  compatibles  and  cider 
Commodore  computers  take  up  much  of 
our  interest,  one  cannot  forget  that  there 


are  other  systems  out  there,  Dave  Ven- 
tura KE0NA  of  SurnsvHIe,  Minnesota, 
has  one  of  them.  He  writes,  1  have  been 
trying  to  find  references  Or  articles  that 
would  help  me  interface  an  AEA  CP-1  to 
my  Apple  lie  computer.  The  CP-1  manu- 
al mentions  that  Apple  II  computers 
were  once  supported,  I  called  AEA  with 
the  hope  that  the  software  and  interface 
cable  are  still  available,  but  they  are  not 
A  call  10  Kantronics  and  requests  in  local 
BBS  systems  also  proved  fruitless, 

"I  was  hoping  that  you  would  be  able 
to  point  me  to  any  resources  or  refer- 
ences that  may  be  helpful  in  my  quest  to 
get  on  RTTY  with  my  Appie  Uc  and  Yae- 
su  FTDX560." 

Welt,  Dave.  I  will  throw  the  question 
out  to  the  readers  of  thte  column.  My  ex- 
perience has  been  that  they  often  have 
the  answer  when  conventional  sources 
fail.  Stick  with  us  for  a  few  months,  and 
let's  see  if  someone  comes  up  with  it. 

Last  month,  Rfck  Arzadon  posed  a 
question  about  DesqView  and  running 
packet.  Via  CompuServe.  Doug 
Stracener  KA5YSY  ol  Baton  Rouge. 
Louisiana,  relates  that  "DesqView  is 
great,  and  runs  much  better  than  the 
Windows  environment;  Le+l  it  is  faster 
and  does  not  consume  the  memory  or 
processor  time.  As  to  the  question  of 
what  can  handle  simultaneous  multi- 
mode  contacts.  I  can  nighty  recommend 
the  Kantronics  KAM  and  the  Hostmaster 
II  software.  The  Hostmaster  1 1  has  a  log- 
ging syslem  and  many  other  nice  good- 
ies, not  the  least  of  which  is  the  ability  to 
watch  a  DX  cluster-spotting  net  and  also 
be  running  RTTYT  AMTOR  or  any  other 
mode  on  HF  port  too.  Since  he  asked 
the  question  about  configuration,  mine  is 
as  follows:  386/20  MHz  IBM  clone,  4  mB 
RAM.  105  Mb  hard  disk.  My  software  is 
MS-DOS  5.0.  DesqView  with  QEMM 
386;  the  usual  logger  for  me  is  Aries  2, 
which  Is  a  great  terminal  program  with 
logging  built  In  and  Is  crashproof  during 
contests,  I  also  run  Instant  Track  for  the 
satellites,  the  Bearing  program  (which  is 
an  option  with  the  Anes-2),  and  several 
other  programs  simultaneously.  If  Rick 
really  wanted  to  get  crazy,  two  KAMs  in- 
to two  COM  ports  would  give  the  ability 
to  run  four  different  QSOs  at  one  time  on 
tour  Different  frequencies.  Of  interest  to 
all  is  the  fad  that  one  of  the  bui't-m  fea- 
tures of  DesqView  is  the  ability  to  cut 
and  paste  information  between  pro- 
grams. This  is  a  great  feature  if  you 
neediL' 

Doug,  I  appreciate  the  information , 
and  I  am  sure  Rick  does  as  well.  Once 
again,  the  readers  of  this  column  come 
through. 

Is  there  any  interest  in  putting  an  old 
Flesher  terminal  unit  to  use  with  one  of 
the  popular  RTTY  programs?  One 
scheme  has  showed  up  here,  and  1 
would  be  inclined  to  pass  it  along,  if 
there  is  any  curiosity. 

I  look  forward  to  your  Input,  as  always, 
via  mail,  at  the  above  address,  or  elec- 
tronically via  various  services.  Doug  used 
CompuServe,  my  ppn  is  75036,2501; 
others  have  used  Delphi  or  America  On- 
line, my  identifier  on  either  is  Marc 
WA3AJFL  I  took  forward  to  hearing  from 
each  and  every  one  of  you  this  month 
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For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader- 

SPECTRUM 


S-7R  Basic  Repeater 


"Stand  Alone" 
or  use  with 
your  controller 


wtcm 


Sfl"***, 


<*rjcmt 


'l*T^  % 


tr^itmr- 


***,,„ 


10-40  Watt  Units 

2M,  222,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


SCR1400 

REPEATER  W/l  50  WT.  2M  Amp 

&30A  POWER  SUPPLY, 

(All  items  available  separately) 

! Shown  in  optional  cabinet 


Call  or  write  today  for  details  and  prices! 
|Get  your  order  in  A.S<  AP. 
Sold  Factory  Direct  or  through  Export  Sates 
Reps.  only. 


# 


REMEMBER.  .A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


°*  &  W^6* 


&\**J 


0°\<&* 


<b 


& 
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For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S-7R  line.  i 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  a\\  of  the  "bells  &  whistles" 
have  been  eliminated — at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
forthose  who  want  excellent,  super-re- 
liable performance— but  no  frills!  For 
use  as  a  complete  "stand-alone"  unit, 
or  with  a  controller. 

Of  course,  If  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in1  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  "Industry  Stan- 
dard1 '  SCR  1000/4000. 

Available  with  Autopatch/Reverse 
Patch/Landline  Control;  Touch  Tone 
Control  of  various  repeater  functions; 
4PL';  "Emergency  PwrJID;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire. 

■  New — 6m  Receivers 


SPECTRUM  COMMUNICATIONS  CORP. 

1 0SS  W  Germantown  Pk,  S4  *  Norristown,  PA  19403  •  (21 5)  631-1710  •  FAX:  (215)  631-5017 

CIRCLE  51  ON  READER  SERVICE  CARD  J2 


SUPER  PACKS  FOR 
ICOM  2/4SAT,  24AT  &  W2A 


BP-83S  7.2V  750niah 

$43.50 
BP-84  7.2V1000mah 

$57.00 

BP-84S  7.2V  1400mah 

$63.00 
BP-85S  12V  SOOmah 

$76.00 


BP-114S 12V  SOOmah 
$79.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V  1200mah  . . .  S65.00 

BP-8S  9.6V  1200mah  . . .     S65.00 


CALL  FOR  OUR 
SPECIAL  OFFERS 


FNB-2 10.8V  SOOmah 

$22.50 
FNB-12 12V  SOOinah 

$45  95 
FNB-14S  7.2V  140€mah 

$59  75 
FNB-26  7,2V1000mah 

$60.00 
FNB-27S  12V  SOOmah 

$65.00 


GREAT 
YAESU  VALUES! 


NEW  BATTERIES 
AVAILABLE.  CALL! 


KENWOOD 

P8-8S  12V  SOOmah 

S59O0 

PB-13S  7.2V  12D0mah 

S49  75 

PB-25/26SS'4V  SOOmah 
S65.G0 


_ 


Manufactured  in  the  USA  with  marched  eg  Us,  ihese 

Super  Pacfcs  fealure  short  circuit  and  overcharge  colocbcri, 

and  i  IZ  reonlh  warranty  All  inserts  and  packs  tn  stock 

or  available  from  authorized  dealers. 
CALL  US  TO  DISCUSS  V0UR  fiATTEfiV  REQUIREMENTS. 


fESI 


ril 


Add  S*  00  S  &  H  FOR  FIRST  BATTERY.  Si  00  FOR  EACH  ADD  L 
BATTERY  -  US  ONLY  Connecticut  residents  add  Vk  lax. 

iiiiiiPeRIPHGX  inc. 

US  IB  Hurley  Road.  Oxford  CT  06478 

800*634*8132 

n  Connecticut  203-264*3985  -  FAX  203-2S2-B943 
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Homing  in 


Number  20  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  Moetl.  P,E.t  KfCENt/OOV 
PO  Box  2503 
Fultorton  CA  92833 

T-Hunting  in  the  Beef  State 

For  many  hams,  weekends  mean 
uninterrupted  hours  in  the  ham  shack 
working  DX,  contesting,  packeting,  or 
building  new  gadgets.  But  for  many  ol 
my  ham  friends,  weekends  mean  tak- 
ing to  the  open  road  in  a  vehicle  full  of 
radio  direction  finding  (RDF)  equip- 
ment. Whether  it's  called  hidden  trans- 
mitter hunting,  foxhunting,  or  T-hunting, 
the  idea  is  the  same:  Find  the  hidden 
ham  station  with  minimum  time  or 
miteage.  to  be  the  champion  compel* 
tor  of  the  weekend 

Mobile  T-hunting  started  decades 
ago,  but  it's  more  popular  now  than  ev- 
er, partly  because  of  regular  coverage 
in  73  Amateur  Radio  Today.  I  hear  from 
RDF  enthusiasts  all  over  the  country, 
and  it  isn't  hard  to  find  hunters  and 
hunt  opportunities  wherever  J  go.  Such 
was  the  case  in  May  when  my  wife 
April  and  1  visited  family  and  friends  in 
eastern  Nebraska. 

One  important  slop  was  Lincoln, 
home  of  our  alma  mater  (the  University 
of  Nebraska)  and  one  ol  the  most  active 
ham  dubs  in  the  state.  We  had  been  in- 
vited by  huntmaster  Roger  Hansen 
NOLI  A  to  compete  in  the  monthly  Sun- 
day afternoon  transmitter  hunt. 

Times  Change,  for  the  Better 

When  I  was  a  member  of  the  Lin- 
coln Amateur  Radio  Club  (LARC)  25 
years  ago,  (here  were  no  pocket  hand- 
belds  or  VHP  repeaters,  Nebraska 
hams  kept  in  touch  with  each  other  on 
75  meter  single  sideband,  mobile  and 
base.  Statewide  nets  were  held  morn- 
ing, noon,  and  night.  That  band  was  al- 
so where  hidden  transmitter  hunts 
were  held,  but  they  were  rare  events. 

A  few  of  us  college  students,  want- 
ing to  be  "high-tech/  tried  out  2  meter 
FM  using  surplus  RCA  Carf  ones  and 
GE  "Pre -Progs/  (This  was  before 
Wayne  discovered  it.)  Their  low-sensi- 
tivity 6AK5  front  ends  and  battery-hog- 
ging vibrator  power  supplies  made 
these  sets  as  awkward  as  our  75  meter 
rigs,  so  no  one  dreamed  of  T-hunting 
on  2  meters  back  then. 

New  technologies  have  made  great 
changes  fn  ham  radio  fife  tn  Nebraska 
Since  then,  but  one  LARC  attribute  re- 
mains constant— its  members  still 
show  Midwestern  friendliness  and  hos- 
pitality. As  we  got  on  repealers  and 
chatted  with  Lincoln  hams,  M  was  hard 
to  believe  over  two  decades  had 
passed  since  we  had  moved  to  Califor* 
nia.  These  folks  have  a  way  of  making 
newcomers  and  visitors  feel  right  at 
home, 

Monthly  2  meter  RDF  contests  have 
been  going  on  in  Lincoln  for  only  a  cou- 
ple of  years,  so  many  hunters  are  still 
learning  the  ropes.  I  saw  no  dopplers 
or  dual-whip  RDF  sets  during  my  visit. 
Everyone  used  a  yagi  or  quad.  Simple 
through-the-window  mast  mounts 
(Photo  A)  were  most  common. 

The  mosi  elaborate  setup  of  the  day 
belonged  to  Scott  McCullough  NONID 
(Photo  BK  His  home-brew  quad  uses  a 
wooden  boom  and  spreaders.  The  ele- 
ment spacing  is  adjustable  to  eke  out 
the  absolute  best  gain  and  pattern.  It's 


Photo  A.  Roger  Hansen  NOLI  A  came 
up  with  this  novel  idea  for  an  armmst 
mount  The  mast  turns  freely,  but  it 
took  some  fifing  to  keep  the  fittings 
from  sticking. 

too  long  for  window  mounting,  so  he 
built  a  wooden  platform  and  pulley 
drfve  system  to  put  it  above  the  center 
of  the  roof  (Photo  B),  Nice  work! 

There  is  no  requirement  that  the 
hidden  T  be  in  a  vehicle,  so  contes- 
tants musl  be  prepared  for  on-fool 
"sniffing."  Most  brought  some  sort  of 
sniffing  gear,  such  as  K0GND's  spe- 
cial yagi  {Photo  D). 

Novel  Rules 

To  win  the  LARC  hunt,  you  must  be 
the  first  to  arrive  at  the  hidden  site. 
That's  a  common  requirement  for 
hunts  everywhere,  of  course,  but  the 
Cornhuskej'  hams  have  added  a  few 
interesting  twists  to  the  rules.  For  ex- 
ample, you  are  not  considered  to  have 
found  the  T  until  you  touch  its  micro- 
phone. 

Ail  members  of  the  hunting  team 
must  touch  the  mike  at  the  same  time. 
Why  all  the  togetherness?  It  prevents 
large  teams  from  having  an  advantage 
over  a  Single  hunter  in  a  sniffing  situa- 
tion, A  car  full  of  hams  could  be  more 
efficient  by  scattering  and  doing  a  visu- 
al search.  This  rule  encourages  them 
to  stay  together  and  follow  the  RDF 
set's  indications, 

Another  unusual  provision  in  the 
rules  helps  hunters  with  inadequate 
means  of  attenuating  strong  signais. 
The  hider  must  begin  using  reduced 
power  when  requested  by  one  hunter. 
From  then  on,  each  two  minute  trans- 
mission is  lull  power  for  the  first 
minute,  then  low  power  (or  the  remain- 
der 

To  keep  interest  high  throughout  the 
year,  LARC  invented  a  special  scoring 
system.  Fifteen  points  are  awarded  to 
the  winners  of  each  hunt,  ten  points  tor 
second,  seven  for  third,  five  for  fourth, 
three  for  fifth,  and  one  for  sixth  and  lat- 
er. 

If  there  are  several  hams  on  a  team, 
each  one  gets  the  points.  The  club 
newsletter  (called  The  Lincoln  Log,"  of 
course)  regularly  prints  a  running  total 
of  points  for  the  year.  This  encourages 
everyone  to  keep  participating  and 
raise  their  standings. 

The  points  are  allocated  to  the  hid- 


Photo  B.  Scott  McCuHough  NQNiD  shamelessly  sought  recognition  in  this  column 
by  proudly  wearing  his  73  fee  shin\  (It  worked!)  His  RDF  setup  is  a  real  eye-catch- 
er. 


ing  team  at  the  start  of  the  hunt,  then 
awarded  by  the  hiders  to  the  hunters  as 
they  come  In.  For  instance,  if  four 
teams  are  hunting,  the  hider  starts  with 

37points(15  +  10  +  7  +  5). 

If  any  teams  do  not  find  the  T,  they 

get  zero  points.  Their  points  are  kept  by 
the  hiders,  Continuing  the  example,  if 
two  of  the  four  teams  are  skunkedT  the 
hiders  keep  the  12  third/fourth  place 
points.  If  all  teams  find  the  T,  the  hider 
gets  only  one  point  for  his  efforts— a 
consolation  prize. 

To  get  the  most  points,  hiders  work 
hard  to  keep  from  being  found  by  any- 
one. Time  is  on  their  side  because  the 
hunt  lasts  only  60  minutes,  maximum. 
Each  transmission  is  two  minutes  tong, 
then  there  is  silence  for  three  minutes. 
As  RDFers  know,  you  can  make  a  lot 
of  mistakes  in  those  three-minute  off 
periods. 

Stealthy  Signals 

Another  advantage  for  the  hiding 
team  is  the  unusual  hearability  rules.  In 


the  LARC  hunt,  there  is  no  requirement 
that  the  fox's  signal  be  copied  at  the 
parking  lot  of  the  Red  Cross  building, 
where  hunters  gather  to  starL 

First  contact  is  made  on  a  repeater 
located  two  mites  northeast  of  the 
start  point,  The  T  must  be  copyable 
through  that  repeater  Hiders  get  the 
names  and  calls  of  the  hunting  Learns 
via  the  repeater,  then  they  give  the  *gpp 
signal.  Hunters  take  off  for  their  fa- 
vorite nearby  listening  posts  and  listen 
on  146,52.  awaiting  the  fox's  first  offi- 
cial transmission,  which  occurs  five 
minutes  later. 

The  fox  can't  make  any  changes  to 
his  setup  when  he  QSYs  to  146.52. 
But  if  the  hidden  signal  can  hit  the  sen- 
sitive repeater  receiver  without  being 
heard  near  the  Red  Cross  building,  the 
hunters  will  face  a  serious  dilemma. 
Running  flea  power  and  hiding  close  to 
the  repeater  will  do  it,  But  that's  an  ob- 
vious ploy — hiders  will  usually  head  for 
the  repeater  site  right  away  if  they 
don't  get  a  direct  signal  at  the  start. 


Photo  C.  Here's  a  closer  took  at  NQNiOs  quad.  The  home-brew  belt  drive  uses  a 
bicycle  inner  tube. 
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jects  to  appear  in  this  column.  An  im- 
proved PROM  BIOS  code  (version  0.8} 
is  available  on  the  73  landftne  BBS.  It 
has  additional  tone  sequence  modes 
and  improved  keyboard  interrupting. 
The  new  BBS  phone  number  is  (603) 
924-9343-  Look  in  File  Area  1  for 
TBOXOS^IP. 

As  with  all  mieroprocesso r*based 
devices,  hardware  and  software  up- 
grades  can  make  a  good  thing  even 
better.  Designer  Ron  Seese  N6MBR 
has  developed  a  number  of  improve- 
ments and  enhancements.  You  can 
add  a  Dallas  Semiconductor  Smart- 
Watch  socket  to  program  TBOX  to  turn 
on  at  a  future  time  and  date. 


On/off  timing  and  tone  sequences 
can  be  changed  remotely  by  a  control 
link  receiver  and  DTMF  tones.  There  is 
a  new  mode  lo  allow  you  to  talk 
through  the  hidden  T  via  the  control 
link.  A  new  version  (revision  B)  of  the 
printed  circuit  board  is  available  from 
N6MBR 

Ron's  mini-kit  includes  the  board,  a 
programmed  PROM  (v1.4),  and  the 
hajd-to-find  EEPROM  I  just  90!  it  and 
Tm  headed  to  the  local  jobber  for  the 
rest  of  the  parts.  For  more  information 
on  TBOX  enhancements  and  kit  prices, 
send  an  SASE  to  Ron  Seese  N6MBR, 
6136  Landino  Drive,  Westlake  Village 
CA91362. 


Pholo  D.  Reynolds  Davis  K0GND  says  this  yagi  was  carefully  designed  to  have 
the  perfect  pattern  for  sniffing  out  the  fox. 


In  Southern  California,  where  there 
are  5, 000-foot  mountains  withrn  the 
boundaries  of  many  hunts,  hlders  can 
use  the  terrain  for  shielding.  But  there 
is  barely  a  hundred  feet  of  elevation 
change  within  the  SO-square-mrte 
boundary  of  the  LARC  hunt  so  terrain 
shielding  is  hand  to  do. 

On  the  day  of  our  visit,  the  rubers 
tried  a  different  scheme.  KB0EK  and 
NOQEC  hid  near  the  southeast  bound- 
ary corner.  They  used  a  very  low 
power  T  feeding  a  long  quagi  antenna, 
pointed  at  the  repeater  (Photo  E),  They 
elevated  the  beam,  hoping  to  hit 
the  high  repeater  receiving  antenna 
with  the  lower  part  of  the  beams 


forward  lobef  without  giving  any  signal 
to  the  mobites  at  ground  level. 

The  trick  was  a  partial  success 
Teams  with  sensitive  gear  such  as 
long  beams  and  GaAsFET  preamps 
were  able  to  get  a  smidgen  of  signal 
near  the  Red  Cross  building.  On 
trie  other  hand,  one  team  with  only  a 
two-element  quad  drove  for  the  dura- 
tion of  the  hunt  without  ever  hearing 
theT. 

TBOX  Update 

TBOX,  the  multl -featured  fox  con- 
troller, was  described  in  "Homing  In"  for 
October  1 991 .  Judging  by  the  mail,  it 
has  been  one  of  the  most  popular  pro- 


Photo  E  Hidden  operators  David  Bunger  N0QEC  and  DaniBl  Cowetl  KBQIEK 
(speaking)  took  pains  to  minimize  extraneous  signal  leakage  by  putting  RF 
chokes  in  the  coax  shield  and  covering  the  transmitter  with  a  screen.  Their  long 
quagi  antenna  is  on  the  sawhorse, 
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l't.;->r"PLinv 

THE  KIFO  11  ELEMENT 
440  MHz  YAGI 


r*vl*w 


NG TUNERS 

NORAD1ALS 

NOflESISTOBS 

NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG, 

in  Oct.  73.  tM4  ■  S«pl   PJ.  IMS  M vch  7$,  T9BB 

CO,  0*e.  10S9         Nv.WftEH 

BILAL  COMPANY 

137  Manchester  Onve 

FloritMrtt.  Colorado  00016 

(719)607-0650 


CABLE  T.V.  CONVERTERS 

Jerrold'\  Oak,  Scientific  Atlantic.  Zenith,  & 
many  others  "New"  MTS  stereo  add  on: 
mute  &  volume.  Ideal  for  400  &  450  owners 


1-800-826-7623 

B&BINC.         ■ 

4030  Beau  D  Rue  Drive.  Eagan  MN  55122 
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RUTLAND   ARRAYS 

1703  Warren   St.    ■*     New  Cuhbvrland,    PA   17070 
(717)    774-5E9S      7- 10   pn  EST 
DFAUfl  INOOIWES  AHt  INVITED 
CALL  OH  WttfYE  FOH  OUR  NEW  CATALOG1 
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QRP  CW  TRANSCEIVER  KIT 


^ 


AH  Coils  are  Pre-wound 


■  Available  on  20M  or  40M  band 
8  Superior  superhet  design 

•  Singfe-signal  receiver 

•  CW  cry stat  ladder  filter 

•  VF0  tuning  with  vtrnief  dial 

•  RIT  w/center  deteni  control 

•  Very  effective  AGC 

•  Selectable  audc  filter 

•  Sidetoneosciiarof 

•  2-3  wans  dRFoutpm 

•  Semi  breaks 

•  12VLXopera(Jon 
>  Custom  pre-pamred,  punched  &  sirkscree-ned  cabinet 

•  100%  compete  kit  with  instructions 

•  Measures  (HWD):  2}&n  X  Wi  *  X6" 

•  Weight  24  oi 

•  $149.95  -i-  $4.50 shipping  $  handling,  Michigan  residents 
add  4%  sales  tax. 

At  your  favont$  dealer,  if  dot  order  direct- 
Fof  free  catatog  call  or  wnte 


OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS 

20879  MADISON  STREET 

BIG  RAPIDS,  Ml  49307 

(616)796-0920 

24  HR,  FAX— {616)796-6533 


CmCU  2G2  ON  READER  SERVICE  CARD 


CIRCLE  82  ON  READ  Ell  SERVICE  CARD 
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Hamsats 


Number  21  on  your  Feedback  card 


Andy  MacAKister  WA5HB 
14714  Knightsway  Drive 
Houston  TX  77033 


Amateur  Radio  Via  Satellite 

a  continued  rise  in  DX  and  other  activ- 
ity through  the  transponders. 


AMSAT-OSCAR  13  has  been  per- 
forming extremely  well.  Signals  from 
our  high-ofbil.  multi-transponder  ham- 
sat  have  been  as  strong  as  they  were 
when  the  satellite  was  launched  over 
four  years  ago.  More  DX  stations  have 
been  heard  operating  through  this 
satellite  than  ever.  After  completing 
my  DXCC  a  few  months  ago.  I  am  still 
working  "new  ones*  without  following 
the  DX  news.  IE  Is  not  uncommon  to 
hear  a  relatively  rare  DX  station  that 
would  be  swamped  on  20  meters,  call- 
ing "CCT  for  several  minutes  on  the 
satellite  before  getting  a  reply. 

AMSATOSCAR-1G  inspired  many 
DX  stations  to  try  satellite  communica- 
tions, but  A-O-13  has  surpassed  A-O- 
10's  popularity  Many  expeditions 
have  taken  equipment  along  for  at 
least  Mode  B  {7Dcm  up  and  2  meters 
down)  opera  I  on  and  some  have  been 
heard  on  Mode  J  {2  meters  up  and 
70cm  down)  and  even  Mode  L  (23cm 
up  and  70cm  down). 

Over  time  the  orientation  of  A-O-13 
with  respect  to  the  sun  is  modified  to 
keep  the  solar  panels  fully  illuminated. 
These  changes  require  changes  to  the 
transponder-mode  schedule.  Table  i 
shows  the  current  operating  timetable 
as  provided  by  G3RUH,  D820S  and 
VK5AGR  The  "MA"  numbers  refer  to 
A-O-13's  position  in  orbit  and  stand  for 
mean  anomaly.  A  MA  of  0  or  256  is 
perigee,  the  satellite's  closest  location 
with  respect  to  the  earth.  A  MA  of  1 28 
is  apogee,  when  A-O-13  is  farthest 
from  the  earth.  The  terms  Alon  and 
Alat  refer  to  the  orientation  of  the 
satellite  at  apogee.  When  Alon  and 
Alat  are  150/0.  the  satellite  is  armed  at 
the  earth  before  apogee.  The  best 
pointing  angles  (orientation  of  the 
satellite's  gam.  antennas  with  respect 
to  earth  observers)  correspond  closely 
with  Mode  L  and  S  (70cm  up  and 
13cm  down)  operating  times,  This  is 
necessary  due  to  the  narrow  beam 
patterns  of  the  satellite's  microwave 
antennas.  An  experimental  schedule 
with  mode  changes  based  on  the  day 
of  the  week  in  addition  to  MA  counts 
was  not  well  received  easier  this  year 

Table  2  presents  the  calendar  of 
events  for  the  control  of  A-O-13 
through  the  end  of  the  year  and  Table 
3  is  an  element  set  for  A<M3>  good 
for  about  six  months.  These  orbital  el- 
ements have  been  averaged  from  10- 
element  sets  over  a  90-day  period  by 
James  63RUH  and  provide  excellent 
long-term  accuracy 

As  mentioned  in  previous  columns, 
A-O-13  is  scheduled  to  re-enter  the  at- 
mosphere in  late  1996  due  lo  the 
gravitational  effects  of  the  sun  and 
moon  on  the  orbit.  Until  then  we  can 
expect  excellent  communications  and 

72  73  Amateur  Radio  Today*  September  1992 


Field  Day  on  A-O-13 

This  year's  Field  Day  provided 
many  newcomers  an  opportunity  to 
observe  and  participate  in  satellite 
chasing  via  A-O-13.  Long-lime  satel- 
lite enthusiasts  forget  the  many  hur- 
dles they  have  overcome  to  get  quality 
satellite  communications.  Equipment 
used  on  Field  Day,  from  the  antennas 
to  the  power  source,  represents  the 
simplest  configuration  needed  for  con- 
tacts. All  of  the  system  components 
are  usually  out  in  the  open  for  inspec- 
tion by  future  satellite  operators. 

This  year  provided  superior  condi- 
tions for  AO-13  operation.  The  Mode 
B  passband  sounded  like  20  meters. 
Excellent  signal  levels  on  2  meters 
were  heard  by  all  dunng  Saturdays 
evening  hours . 

Our  group  in  South  Texas  used  the 
call  K5ERP  (Effective  Radiated  Pow- 
er) to  make  several  dozen  contacts  on 
A-O-13  using  the  Cushcraft  AOP-1 
satellite  antenna  package,  a  Yaesu 
FT-736R  transceiver,  RG-fi  coax  and 
amplifiers  from  RF  Concepts  and  TE 
Systems*  Signals  through  the 
transponder  were  weaker  than  expect- 
ed. Troubleshooting  the  system  re- 
vealed some  problems  requiring  im- 
mediate attention. 

The  Yaesu  rig  did  not  work  well 
when  voltages  dropped  below  12 
VDC.  The  radio  and  amplifiers  were 
on  the  same  battery.  Output  was  low 
and  the  SSB  signals  sounded  garbled. 
This  was  cured  by  wiring  radio  power 
to  a  separate  deep-cycle  marine  bat- 
tery. Signals  got  better,  but  dose  in- 
spection of  the  amplifier  battery 
showed  continued  low -voltage  levels. 
When  a  generator  was  brought  online 
and  connected  to  a  power  supply  pro- 
viding 13.8  VDC,  power  output  in- 
creased substantially  and  quality  voice 
contacts  were  pursued  in  earnest 

Experiments  were  performed  with  a 
Lightning  Bolt  7-element  quad  for 
70cm  Mode  B  uplink  activity.  The 
Cushcraft  416-TB  70cm  crossed  yagi 
(wired  for  right-hand  circular  polariza- 
tion, RHCP)  was  temporarily  removed 
from  the  array  to  allow  some  quick 
comparisons.  The  small  quad  (de- 
scribed In  Last  month's  column}  per- 
formed well.  Received  signal  levels 
were  within  a  few  dB  of  those  heard 
when  using  the  crossed  yagi.  No  spin 
modulation  was  noted.  The  small  quad 
cannot  be  expected  to  exceed  the  per- 
formance of  the  larger  RHCP  yagi,  but 
for  simple  portable  work  It  is  a  good 
option. 

Other  Hamsats  on  Field  Day 

A-O-13  wasn't  the  only  active  satel- 
lite available  for  Field  Day  1992.  Many 
stations  were  heard  and  worked 
through  Mode  B  On  A-O10.  the  Mode 


Photo  A.  The  Cushcraft  AOP-1  satellite  array  was  mounted  to  a  short  tripod  for 
satellite  operation  at  K5ERP  on  Field  Day  in  South  Texas, 


Photo  B.  Bob  N5LCO  modifies  the  Field  Day  satellite/packet  station  while  Dave 
H5ERP  works  HFand  Victor  N5VPC  observes. 


Photo  C,  Some  of  the  crew  at  K5ERP  on  Field  Day  1992,  From  left  to  right  down 
the  table:  KB5NZK  K5ERP,  N5EM,  N5XGW,  NSRPQand  WA5LHM. 


A  transponder  {2  meters  up  and  10 
meters  down)  on  RS-10.  the  analog  J 
transponder  on  Fuji-OSCAR-20  and 
the  digital  modes  of  the  PACSATa 

For  a  lucky  few.  voice  contacts  were 
made  with  KBSSiw  on  the  Space 


Shuttle  Columbia  during  mission  STS- 
50.  Dick  operated  the  Shuttle  Amateur 
Radio  Experiment  (SAREX)  on  2  me- 
ters FM.  His  Ctass  and  section  were 
announced  as  "2C  SPACE.' 

Continued  on  page  74 


Portable  Power/Charger 
Only  S  79.95* 


•  Multi  Output  at  3,  6.  9  or  12VDC 

*  Charge  from  AC  or  1 2vdc  source 

*  A  Worn  alio  shutoff  at  full  charge 

(12v  recharge  less  than  3  hrs) 

•  Built-in  Voltage  -  Charge  Meter 

•  Sealed  lead  acid  6  5  AH  battery 

*  Supplied  wriih  12  VDC  cigareiie 
plug  and  Ut  listed  AC  adapter 

•  Weight  Q  tbs  LWH:  T  x  4*  x  8' 

*  Great  power  For  Field  Day.  Contests,  Mobile.  HTs.TV 
RV,  cellular,  camcofder.  1 2v  vehicle/  boat  starter,  and 
all  of  your  indoor/  outdoor  portable  power  needs  \ 


Window  Mount  BWM-1 
Only  $  13.95* 


Get  your  rubber  duck  outside  with 
the  BWW-T  Window  AAouni  This 
handy  mount  dps  over  your  car's 
window  and  jets  your  antenna  get 
out  and  above  the  car  root  giving 
you  better  range  into  your  local  or 
distant  repeater.  High  qua  lily  8NC 
to  BNC  connoclof  can  be  Used  on 
your  own  coax  or  with  optional  6" 

50  ohm,  Model  BC  6-174  Cable,  priced  at  only  $  10-95* 
You  can  buv  both  Ihe  mount  and  the  6'  cabte  for  $23.00* 
{cable  and  antenna  shown  in  photo  are  extra  oost  options) 


-: 


Sjl 


m 


*  I«y  to  Use 


Unobtruahre 
•  Eiairy  Concealed 

*  Snapa  on  Mandheid 

*  Weighs  onty  ra  ot 
Adda  No  Bulk  or  Helghi 


Antt'tttttisWest 

Bex  500*3  3   Prove    tJT  wo^n  ] 


Range  Extetxtef  for 
2  meter  Handhekki 

»  gooes  SigtuJ  frgpt  F  tow 
&  T  4  Aa.9  Anvnrws 

*  improves  botft  Receive 
ami  TransmiT 

-  Reises  Low  Power 

Perfornisiftee 

-  Saves  your  Battery  Peck 
Order  Hotline 

-800-926*7373 


i  /,    See  and  Hear  fne  Difference 


CIRCLE  107  ON  READER  SERVICE  CARD 


'Pfjees  do  nohndudeJA  sates  tax  orgfripping  &  handling 

Add  S2.50  3&H  per  order-  Master  Card  &  Vlss  welcome 

Send  for  our  monthly  flyer  on  radio  and  computer  specials 


HamCalJ  /  CD-ROM 

500,000  HAMS  plus 

1, 000  b  ot  Public  Oomiin 

Amateur  Radio  Programs  ind  Data 

Now  wllh  International 


CD  flOW  Dtsc 
Shipping  (per  Of  Oft t  J 


ISO  00 
$5.00 


Quckmaiter  Pubitshinfl 

Route  <  Sox  1630  Bfinenl,  VA  231 17 
703  •M.5T77-  t«P  ?S2  MJe 


CIRCLE  56  ON  REAPER  SERVICE  CARD 


SUPER  PACKS  FOR 
ICOM  2/4SAT&24AT 


BP-83  7.2V  BflOmah ...... S33.50 

BP-83S  7,2V  750mah . . $38.00 

BP-84  7.2V  IQODOmah $50.00 

BP-84S  7.2V  1400mah $60,00 

BP-B5S  12V  SOOmah $60.00 


Trionics 


PO  Box  1 434 


Rancho  Cordova,  CA  95741 
Phone/ fax:  (916)  366-7408 


CB-TO-1 0  METERS 


We  specialize  m  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  315D0X  PHOENIX.  AZ  85046 


CIRCLE  166  ON  READER  SERVICE  CARD 


SPECIALS 

Sanyo  6O0man  AA  NiCad. . . 

Sanyo  Sub  C  NiCad . . . . 

Gel  Cell  12V6.5AH.... 

Yaesu  FNfcV2  Insert. 


■  T  -  W  ■  - 


-SI. 25 
2.00 

..15.00 
..18  00 


Yaesu  FNB-4  Insert 22,00 

ICOM  BP-3  Insert..  ■ 10.00 

ICOM  BP-5  Insert 19.00 

ICOM  BP-8  Insert .......19.00 

KENWOOD  PB25/26  Insert. . , 15.00 

"Add  S3. 00  Shipping     FREE  Catalogue 
VISA     MasterCard     Discover 


TISIR  Your  Battery  Store 

279  Douglas  Ave..  Suite  1112 

Altamonle  Springs,  FL  32714 

1-800-346-0601 
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from 
BARKER  &  WILLIAMSON 

BWD  1.8-30  ANTENNA 


Co 


age 


from   1.8  -  30  MHz 

-  S.W.R.  -  less  than  2:1  from  2  -  28  MH/    (may  Ik' 
slightly  higher  below  2  and  abuve  28  MHz 

depending  upon  installation). 

*  Completely  assembled.  Balun  U'rmiruik'Ll  wiih 
SG-239  connector. 'NT  type  supplied  on  special  order 

•  Power:  1KW-2  KW  PEP  ICAS 
Higher  power  models  available 

"  50  Ohm  Input  M4DF  !\  USA 

^ ONLY  90  FEET  LONG    ► 


< 


$198.oo 

SI  HPPINC" .  A  HANDHttC 
AtX)  S4.00 


U.S.  Pu«tflt  No  4.4JJA2I 


x 


BWDS  1,8-30 

WITH  #14  STRANDED 

STAINLESS  Sff EL  WJRr 

$273™ 

SHIPPING  &  HANDLING 
ADO  >*  -10 


B*W 


ALL  OUR  PRODUCTS  WADL  IN  USA 

BARKER  &  WILLIAMSON 

Quality  communication  products  since  1932 

At  your  Distributors,    Write  or  Call 
10  Canal  Street,  Bristol,  PA  1900/ 

(215)  788-5581 


KftMtvrCattl 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 

$239900 


HIC-765 


IC-12GAT 

IC-R1 

IC-R100 

IC-735 

IC-725 
IC-3SAT 

IC-726 


1 .2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$324.00 
$519.00 
$599.00 
$899.00 

$799.00 
$319.00 

$1089.00 


1000  3,  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


CIRCLE  53  ON  READER  SERVICE  CARD 


CIRCLE  132  ON  READER  SERVICE  CARD 
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Hamsats 
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Table  1.  A-O-13  Transponder  Schedule  for  17AUG92-21SEP92 

from  1 992  Aug  17  until  Sep  21 

-  S  transponder  B  trsp,  is  OFF! 

-  S  beacon  +  L  transponder 
This  schedule  operates 
every  orbll,  every  day. 
Alon/Alat  150/0 

Please  DON'T  uplink  to  Mode  B  MA  40-50— this  interferes  with  Mode  S, 


Mocte-B 

MA 

Oio 

40 

ModeS 

!  MA 

40  to 

50 

Mode-LS 

:  MA 

50  to 

55 

Mode-JL 

■MA 

55  to 

70 

Mode-B 

:MA 

70  to 

256 

Omnis 

:MA 

160  to 

10 

Table  2.  Calendar  of  E1 

i/ents  for  A-Q-13  for  Remainder  of  1992 

Date 

Event 

Modes 

1992  Jul  20  [Won] 

Move  to  150/0 

B 

1992  Aug  17[Mon] 

JLSON 

8JLS 

1992  Sep  2iiMon] 

Move  to  180/0 

B  JL  S 

1992  Nov  23  [Won] 

Move  to  210/0 

B  JL  S 

1992  Dec  14  [Mon] 

JLS  OFF 

B 

1992  Dec  28  [Won] 

To  be  announced. 

Table  3.  Smoothed  G3RUH  Element  Set  for  A-O-13 

(Good  for  at  least  six  months.) 

Satellite 

OSCAR-13  Smoothed 

Epoch  year 

1992 

Epoch  time 

151.596991   days 

Inclination 

57.0387  deg 

R.A.A.M. 

22.3910  deg 

Eccentricity 

0.730235 

Arg  perigee 

287.1693  deg 

Mean  anomaly 

10.1596  deg 

Mean  motion 

2  097182  rev/d 

Decay 

0  0  rev/d/d 

Revolution 

3033 

Semi  major  axis 

25781.821   km 

Perigee  height 

576,90  km 

For  those  who  didn't  try  satellite 
operation,  there's  always  next  year, 
A  satellite  station  is  a  1reen  trans- 
mitter tor  any  group  operating  at 
least  two  HF  rigs.  In  addition  to  the 
100  point  bonus  for  a  single  satellite 


contact,  it  is  possible  to  gel  as 
many  as  a  few  hundred  contacts 
with  a  well-managed  station 
through  the  many  hamsats  In  the 
sky* 


Circuits 


Number  22  on  your  Feedback  card 


LEAD  *DO  &ATTER* 
H2V0CI 


FUSE 


UNU5£t) 


I 
I- 


W 


POWER  ^ijA ~Fr 


13  BVTJC 


NOTE     fifllDGE    RECTIFIER  SHOULD 

RF.  HEAT   SI  MED  IN  HlGH 
CURRENT    APPLICATIONS 


i    ucr 

Di-0« 

SftlD&t  ^LCTlFIEH 

flADflfl   SHACK 

(OR  EQUIV] 


Rl 

ion 

|0W 

RADIO  $H*tK 

•  271-132 

ion  couivi 


flAOID 


fT7 


Figure  1.  Solid  -state  emergency  backup  supply. 


Solid-State  Emergency  Backup 
Supply 

This  circuit  wilt  allow  any  12- vol! 
radio  or  related  equipment  to  contin- 
ue to  operate  when  commercial 
power  is  interrupted  lo  the  DC  pow- 
er supply.  In  addition,  it  wit]  maintain 
a  charge  on  the  auxiliary  power 
source.  See  Figure  1 . 

The  bridge  rectifier,  Ft  and  F2, 
must  be  large  enough  to  supply  the 
maximum  current  drawn  by  the  ra- 
dio. Rl  supplies  a  trickle  voltage 
across  the  reverse  biased  section  of 
the  bridge  while  Ihe  power  supply  is 
in  operation.  This  provides  a  contin- 
uous charge  to  the  lead  acid  battery. 
Although  a  small  voltage  drop  wilt 
be  observed  when  supplying  a  radio 
through  the  circuit,  satisfactory  oper- 
ation should  result.  Uninterrupted 
operation  will  be  realized  even  in  the 
event  of  a  commercial  power  out- 
age, without  the  radio  "dropping  out" 
at  all.  This  circuit  is  being  used  in 
commercial  radio  installations  with 
excellent  results. 

Butch  Herring  KB5V 
Jonesboro  AK 


Adaptable  Monophonic  Output 

Here's  one  that  the  foreign  manu- 
facturers are  starting  to  use  on 
portable  receivers  so  thai  one  may 
plug  either  a  mono  earphone  or  the 
now-popular  stereo  headsets  into 
the  same  jack  without  an  adaptor. 
Audio  is  provided  to  both  tip  and 
ring  of  the  stereo  plug,  and  the 
mono  plug  receives  audio  even 
though  it  shorts  the  ring  connection 
to  ground.  Insertion  of  any  plug 
disables  the  loudspeakers.  A  switch- 
type  stereo  jack  (of  any  size 
desired)  must  be  used  for  this 
adaptable  monophonic  output.  See 
Figure  2, 

Ron  Johnson  WA5RON 
Austin  TX 

"De-Rippler"  Eliminates  Hum  in 
Older  Equipment 

This  "de-rippled  can  be  added  to 
older  unregulated  power  supply  cir- 
cuits to  eliminate  hum.  Unlike  a  volt* 
age  regulator,  it  doesn't  change  the 
voftage  much,  and  thus  is  Suitable 
for  adding  to  existing  equipment.  All 
parts  are  available  at  Raefio  Shack. 


MONO 

AUDIO 


ion 


STEREO 

TYPE 

JACK 


3S> 


!> 


22ft 


GND  > 


LOUD 
SPEAKER 


Figure  2,  Mono  or  stereo  type  headphones  may  be  used.  Speaker  is  disabled 
when  plug  is  inserted. 


Ql  Use  heat  sink 

TIP  120      ifoutput>lA 


Dl 
1N4001 


+ 


xz 


INPUT 
Up  to  50  V 


Rl 

270 


+    CI 

:    ioo  iii 

50  V 


+ 

OUTPUT 

Up  to  5  A, 

18  volts  tower 

than  input 


Figure  3.  The  "de-rippter. 


Ripple  must  already  be  less  than 
1.8V  peak-to-peak  If  hpple  is  less 
than  1.2V  p-p.  Dl  can  be  replaced 
by  a  direct  connection,  and  the  volt- 


age drop  will  then  be  only  1  2V  See 
Figure  3. 

Michael  Covington  N4TMf 

Athens  GA 
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DELTACOMM  1-7000  and  your  MS-DOS  computer  gives  you  a  custom  interface  integrated 
with  optimized  software  that  wtfl  not  just  control  but  will  maximize  the  potential  of  your  R7000. 


□  CYBERSCAN  function  allows  scan  fie  tracking  control  of 
Systems  employing  frequency  hopping  techniques. 

[J  Spectrum  log  at  speeds  in  excess  of  1300  channels/min 
while  automatically   generating  a  histogram  of  activity 

□  Birdie     log      during      frequency     search      automatically 
characterizes  your  R7OO0.  then   locks  out  those  frequencies. 

□  Automatic  defection  and  storage  of  active  frequencies  during 
search  and  spectrum  fog  ope ral ions. 


DELTACOMM  OSS  (Digital  Signal  Strength)  upgrade  for  lhe  DELTACOMM  t*700Q  communication  manager 


j  innovative  interface  design  allows  digitizing  and  storing  the  R70O0  signai  level  information  with  B-W 
accurary  via  your  computer's  game  port. 

Ci  DSS  allows  user  programmable  upper  and  lower  signal  level  detection  limits  during  DELTACOMM  I- 7000  s 
spectrum  log  function. 

□  Log  signal  strength  information  to  printer  or  disk  file  while  DELTACOMM  I < 7000  is  scanning. 

DELTACOMM  I-7000  communication  manager  program  includes  all  cabling,  manual.  UL  listed 
power  supply  and  Delta  Research  cusiom  interface  Tor  $299.00  +  $8.00  (U.S.)  or  $25,00  (foreign) 
S&K  The  DELTACOMM  DSS  interface  upgrade  comes  complete  with  easy  to  follow  NO  SOLDER 
installation  instructions,  all  cabling  and  8-bit  DSS  A/D  converter  module  for  $99.00  +  $8.00  (U.S.) 
or  $25  00  (foreign)  S&H  and  is  available  as  an  upgrade  option  to  registered  1-7000  users. 
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CIRCLE  25?  ON  READER  SERVICE  CARD 


CAN  YOU  SPOT  THE  ANTENNA? 


Neither  can  your  neighbors. 
At  last,  a  solution  to  antenna 
restrictions. The  Ventenna™ 
quickly  slips  over  your  existing 
vent  pipe,  and  your  signal  really 
gets  out!  It's  nearly  invisible  and 
the  most  rugged  antenna  made. 

And  Now,  introducing  the  VT-27 
dual-bander  for  2m  and  440! 
Order  your  VT~27foronly$74.95 

The  2m,  220,  440,  and  scanner 
versions  are  only  $49.95 


P.O.  Box  445,  Roc  Win,  CA  95677 
Orders:  1-800-551-5156 
General:   1-916-624-7069 

Now  available  at  Ham  Radio  Outlet 
and  Amateur  Electronic  Supply. 


The 
Forbes 


Please  add  $4,50  for  shipping  and  handlinu.  Dealer  inquiries  invited 


CIRCLE  228  ON  READER  SERVICE  CARD 


Enjoy  NEVER 


CLIMBING 

YOUR  TOWER 

AGAIN 


Are  vou  too  scared  or  too  o*d  to  cfimo?  Never  efmb 
again  wttfi  tus  tower  and  levator  tram  svstan 
Voyager  towers  are  13  ana  1B  Inch  triangular  struc- 
tures stackabie  to  any  height  r>  7 1/7,  B  3/tf  or  iff 
section  lengths.  Easy  to  instaFi  hinge  base,  walk  up 
erection .  Next  plumb  tower  with  leveling  bolts  in  base 
Mount  rotor  and  large  heavy  beams  on  Hazer  tram 
and  with  one  hand  winch  to  top  of  tower  for  norma] 
operating  portion.  Safety  lock  system  operates  white 
raising  or  lowering  At  last  a  cheap,  convenient  and 
safe  way  to  install  and  maintain  your  beam  This  S  a 
deluxe  tower  system  that  vou  can  enjoy  today. 

SPECI AL  TOWER  PACK  AGE:  50  ft  h§gf>  by  W  face 

tow€r  kit,  concrete  footing  section,  hinged  base; 
HAZER  kit,  Pfiiilystran  guv  wires,  turnout*  les,  earth 
screw  anchors,  iff  mast,  thrust  bearing  too*  fat, 
ground  rod  and  clamp,  rated  at  15  sq.  ft,  antenna  load 

<§H0GMPH  $1974.95. 
HAZER  KITS 

HAZER  2  for  Rohn  25-hvv  duty  alum  12  sq  ft 
wind  toad  324.95 

HAZE!?  3  for  fiohn  25-Std  akjm  Bsq  ft 
wines  load  252.95 

HAZER  4  for  torn  25-nvy  qah  sti  16  sg  ft 
wind  load  703.95 

TB  2S  Ba;i  rnrust  bearing  ?/?  max  mast  efca     74.95 


satisfaction  guaranteed  call  today  and  order 
by  visa,  M/Cor  mail  check  immediate  delivery 

Glen  Martin  Engineering,  inc. 

oepr  A 

BR  3,  BOM  522, 
BOOnvllle.  MO  €5233 

81 6-882-2734       ^^^  -  m 

FAX:  81  &  382-7200  ^mUt^M   V  M 

CIRCLE  72  ON  READER  SERVICE  CARD 


EVERY  ISSUE 

Of 73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75.  and  e  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set  tno  partial  sets) 
for  $285  plus  $5  for  shipping  (USA), 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  Is  guaranteed  or 
your  money  back.  Visa/MC  accepted, 

BUCKMASTER 

PUBLISHING 

"Whitehall" 

Route  4,  Box  1 630 
Mineral,  VA  23117 

703-894-5777 
800-282-5628 
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Number  23  on  your  Feedback  card 
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flAMS  WITH  CLASS 


Carols  Perry  WB2MGP 

Media  Mentors,  Inc. 

PCX  Box  131646 

Staten  Island  NY  10313-0006 

Teaching  the  Teachers 

For  the  past  12  years  most  of  the 
teachers  at  my  school  would  slow 
down  thetr  pace  a  Httle  as  they  ap- 
proached my  room  in  order  to  better 
hear  what  was  going  on  in  "The  Radio 
Room."  If  my  eyes  accidentally  made 
contact  with  theirs,  they  would  smile 
and  quickly  move  on  for  fear  of  being 
invited  to  "come  on  in."  Those  few 
brave  souls  who  were  daring  enough 
to  cross  the  threshold  into  this  unique 
classroom  were  rewarded  with  many 
surprising  experiences,  They've  all 
been  back  many  times  since  their  first 
encounters.  Buth  many  of  the  teachers 
at  Intermediate  School  72  in  Staten  Is- 
land, New  York,  were  afraid  to  inquire 
further  about  the  ham  radio  program 
because  they  were  intimidated  by  the 
unknown  and  were  afraid  of  seeming 
ignorant. 

Finally,  this  year,  \  got  the  chance  I 
had  been  walling  for  Our  school  dis- 
trict sponsored  a  professional  growth 
project  and  asked  me  to  teach  a 
course  about  how  to  use  ham  radio  in 
the  classroom.  I  knew  the  importance 
of  this  kind  of  exposure,  so  I  really  did 
my  homework. 

The  course  was  to  be  given  in  two 
parts.  The  first  session  was  designed 
to  make  the  teachers  feel  comfortable 
in  my  room  with  the  radio  equipment, 
and  to  introduce  them  to  the  different 
aspects  of  amateur  radio,  f  bombard- 
ed them  with  lots  of  handouts  I  got 
from  the  education  department  at  the 
ARRL.  Teachers  always  love  to  leave 
a  workshop  with  lots  of  reading  materi- 
al that  they  can  peruse  later. 

During  the  first  session  I  also  gave 
each  teacher  an  outline  of  lessons  that 
could  be  used  to  enrich  their  respec- 
tive curriculum  areas  through  the  use 
ol  ham  radio.  At  my  workshop  there 
were  teachers  from  various  depart- 
ments of  the  school  We  had  social 
studies,  science,  language  arts,  ESL 
(English  as  a  second  Eanguage),  art, 
and  journalism  teachers  in  atten- 
dance, I  was  able  to  give  each  one  of 
them  a  highly  motivational  idea  to  in- 
corporate in  a  unit  of  study  through 
ham  radio  curriculum. 

I  left  some  time  to  do  a  live  radio 
demo.  They  all  enjoyed  listening  to 
various  hams  check  in  on  the  2  meter 
repeater,  but  no  one  would  volunteer 
to  come  to  the  mike.  II  has  been  my 
experience  mat  adults  are  more  reti- 
cent than  children  to  get  on  the  air  for 
the  first  time.  Well  after  Iwo  or  three 
lively  conversations  with  some  terrific 
hams  who  gave  encouraging  greet- 
ings to  the  teachers  in  my  room,  one 
brave  soul,  Larry  Orange,  a  social 
studies  teacher,  went  right  up  to  the 


microphone  tor  his  firs!  QSO.  He  was 
graciously  welcomed  on  board  by  the 
ham  he  was  in  contact  with.  We  ail  ap- 
plauded him,  and  a  great  time  was 
had  by  all! 

As  they  left  my  room  they  were 
able  lo  view  some  of  my  students1  pro- 
jects which  were  on  display.  Of  course 
1  made  sure  to  have  all  the  different 
disciplines  represented  in  the  exhibit 
They  were  realty  amazed  at  the  many 
applications  there  are  in  every  major 
subject  area.  The  interdisciplinary  ap- 
proach to  education  has  always  been 
the  way  I  bring  in  the  different  areas  of 
study.  The  6th,  7th  and  Bin  graders  in 
my  program  are  eager  to  learn  the 
material  because  it's  on  a  need-io- 
Know  basis.  Geography  isn't  taught  as 
an  isolated  collection  of  facts,  in  my 
room,  the  children  race  to  the  big  wall 
map.  or  scramble  for  the  atlas  or  globe 
to  find  out  where  the  voice  they're  lis- 
tening to  on  the  radio  is  coming  from.  I 
firmly  believe  that  this  kind  of  learning 
is  very  meaningful  because  It  is  rele- 
vant to  something  they  are  interested 
and  involved  in. 

I  was  pleased  to  see  that  there  was 
animated  discussion  going  on 
amongst  the  group  as  the  teachers  left 
my  room.  1  told  them  to  begin  looking 
for  opportunities  to  creatively  use  ham 
radio  in  a  unit  of  study  in  their  classes. 
One  of  the  best  comments  I  overheard 
was.  "Now  J  see  why  the  kids  love 
coming  here."  I  knew  that  these  teach- 
ers were  starting  to  see  the  possibili- 
ties of  bringing  some  fresh  approach- 
es into  their  lessons  for  the  students  to 
have  fun  with. 

The  Second  Session 

During  the  second  session  I  spent 
some  time  giving  out  information 
about  the  FCC  license  structure,  and 
in  discussing  the  various  reference 
and  study  materials  that  are  available. 
I  also  showed  the  ARRL  video  The 
New  Worid  of  Amateur  Radio"  so  they 
could  get  a  good  overview  of  the  myri- 
ad of  activities  ham  radio  has  to  offer  E 
spoke  about  my  love  for  ham  radio  as 
a  hobby  and  the  great  personal  satis- 
faction I've  gotten  out  of  it. 

Next,  I  showed  them  a  video  of  the 
children  In  my  classes  having  fun  with 
hanrwadlo- related  activities.  The 
teachers  of  course  recognized  many 
of  the  students  in  my  video  ("Reading, 
'Riling  and  Radio"}.  They  were  im- 
pressed with  the  way  that  even  the 
"more  reluctant  ieamere"  of  our  school 
were  genuinely  interested  and  in- 
volved in  various  projects  with  the  ra- 
dio, i  pointed  out  that  ham  radio  has 
something  for  everyone.  The  material 
can  be  adapted  to  be  both  appropriate 
to  the  slow  learner  and  challenging 
enough  for  the  more  gifted. 

Several  special  education  teachers 
had  joined  our  group,  and  were  espe- 
cially interested  in  the  hands-on  ap- 


Photo  A  Teachers  having  fun  in  the  ham  wotUshop.  Left  to  right  Bill  F/jefc,  art; 
tarry  Orange,  social  studies;  Robin  GersteL  special  education;  Theo  Zafanti$r 
fanguage  arts. 


proach  for  leaching  skills  needed  in 
the  learning  of  Morse  code.  Amateur 
radio  in  the  classroom  affords  the 
teacher  the  chance  to  use  a  multime- 
dia approach  to  the  curriculum,  Sup- 
plying the  students  with  code  practice 
oscillators  is  a  terrific  hands-on  activi- 
ty. I  have  found  that  the  special  educa- 
tion students  especially  truly  enjoy 
handling  the  oscillators  and  adjusting 
the  tone  and  volume  knobs.  The  Spe- 
cial ed  teachers  were  really  excited 
about  the  way  I  explained  how  I  teach 
auditory  skills  with  the  oscillators.  Ev- 
ery chikJ  is  forced  to  listen  only  lo  the 
student  sitting  right  next  to  him.  When 
20  keys  are  all  going  on  al  the  same 
time*  ifs  no  easy  task  to  pick  out  the 
singie  tone  you're  listening  for.  It  is  tru- 
ly amazing  to  observe  the  progress  of 
the  students  as  their  listening  skills  im- 
prove through  the  term. 

I  demonstrated  each  teacher's 
name  In  code,  and  then  had  them 
identify  it  on  the  board  Just  as  I  do 
with  the  children,  I  made  sure  it  was  a 
fun  experience-  By  the  time  they  left 
the  room  that  day.  several  teachers 
were  already  planning  how  they  would 
be  studying  Morse  code  in  teams.  As 
a  home  work  assignment,  I  asked  each 
teacher  to  write  up  a  lesson  plan 
based  on  something  they  had  learned 
in  the  ham  radio  workshop. 

The  Results 

Arrangements  were  made  forme  to 
work  with  the  social  studies  classes 
when  the  teachers  would  be  introduc- 
ing different  regions  of  the  world.  We 
ail  agreed  that  it  was  a  lot  more  excit- 
ing to  be  able  to  speak  directly  with  a 
citizen  of  a  specific  area  in  the  world 
than  to  just  read  about  it  in  a  book. 
One  of  the  teachers,  Norman  Pianko, 
said  he  would  be  planning  on  working 
on  interview  skills  so  that  his  classes 
would  be  prepared  to  ask  questions 
about  the  culture  and  background  of 
the  people  his  students  could  speak 
with  on  the  radio.  Another  social  stud- 
ies teacher,  Larry  Orange,  saw  the  im- 
mediate advantage  in  the  area  of  cur- 
rent events  with  the  radio.  He  was  ex- 
cited about  the  possibilities  of  speak* 


ing  live  with  people  who  are  in  the 
midst  of  events  like  hurricanes,  earth- 
quakes, floods  or  plane  crashes.  He 
was  intrigued  as  I  told  him  how  we 
had  spoken  with  children  in  Los  Ange- 
les on  the  CQ  All  Schools  net  right  af- 
ter they  had  experienced  a  minor 
earthquake.  He  saw  the  advantage  of 
children  speaking  directly  to  the  vic- 
tims or  participants  of  a  disaster,  and 
then  comparing  their  accounts  to  the 
media  reports  later  on.  Lots  of  good 
lessons  to  team  in  this  area. 

The  ESL  teacher  was  fascinated  by 
the  obvious  highly  motivational  oppor- 
tunity to  have  a  non- English-speaking 
child  sit  at  the  radio  and  listen  to  the 
different  dialects  and  various  lan- 
guages that  can  be  heard  on  the  air 
Peggy  Koutsantonis  said  that  her  ESL 
students  would  probably  love  the  idea 
of  using  Morse  code  to  communicate 
with  others,  She  could  encourage 
them  to  give  oral  and  written  reports 
about  hams  they  would  be  able  to 
contact.  She  plans  on  doing  lots  of  ex- 
change lessons  with  me  next  term. 

Iris  Sweig  and  Theo  Zalantis  are 
language  arts  teachers  who  immedi- 
ately saw  the  application  to  skills  that 
they  teach  to  the  need  to  instruct  chil- 
dren to  speak  clearly  and  succinctly 
on  the  radio.  They  loved  the  idea  of 
having  the  kids  exchange  videos  and 
letters  with  the  other  children  they 
meet  on  the  air.  We  all  agreed  that  ev- 
ery teacher  should  be  teaching  good 
communications  skills,  no  matter  what 
their  subject  area  may  be. 

Even  if  each  teacher  who  attended 
that  workshop  includes  just  one  unit 
relating  to  ham  radio,  it  was  all  worth 
it.  The  teachers  were  challenged  to 
incorporate  new  ideas  and  approach- 
es into  their  curriculum.  It  was  stimu- 
lating to  consider  new  ways  of  moti- 
vating the  children.  1  hope  to  have  the 
opportunity  to  do  more  of  these  work* 
shops. 

If  each  of  us  can  convince  one 
teacher  to  enrich  a  lesson  by  using 
ham  radio  material,  we  will  truly  be 
making  a  difference  in  the  learning  of 
children.  Please  let  me  know  how  your 
attempts  work  out. 
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NOW  YOU  CAN 
AFFORD  THE  BESTI 

Engineered  for  the  Ham,  the  finest  In  Crank-Up, 
Free-Stand  Ing  or  Guyed  Towers  Is  from  Trl-Ex.  For 
over  30  years,  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 
Self-suppoftjng  when 
attached  at  first  section  - 
will  hold  rronmal  Tri-Band 
beam;  25\  33\  5G\  and 
65'  heights, 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq  ft.  in 

a  50  MPH  wind  at  36'  and 

sr 

heights.  67  tower  rated 
for  6  sq.  ft. 


LH  SERIES 

■  W"  brace  motorized 
tower.  Holds  large 
antenna  loads.  Models  at 
37\  54\  and  70'  heights, 

TM  SERIES 

Tubular  construction  for 
larger  antenna  loads  at 
70"  90*  and  100' heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 
800-328-2393 

TECH  SUPPORT 
209-651-7859 

FAX*  209-651-5157 


3S 


TOWER  CORPORATION 

Quality  Structures  since  1954 


7182  R*4mu»*n  Aw. 
V«*lim,CA9329l 


CIRCLE  22  ON  READER  SERVICE  CARD 


AUTOMATIC  TALKER  FOR  DX-ING, 
CONTEST-ING,  OR  JUST  CALLING  CG 


NON- 
VOLATILE 
MEMORY 


SPEAKEASY-4  is  a  voice  recording  and 
playback  unit  for  DX  and  contest  use.  It 
records  messages  that  are  normally  repeated 
over  and  over,  then  transmits  them  at  the 
push  of  a  button.  Records  from  the  station 
mic  or  off  the  air.  Installs  between  the 
microphone  and  the  transceiver  No 
soldering  required.  Uses  8  pin  mic 
connectors. 


INTERCONNECT 

SPECIALISTS  INC. 


474  CHARLOTTE  STREET 

LONGW00D,  FL  37250 

TOLL  FREE  800*633-3750 
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DSP  NOISE  REDUCTION 

at  a 


NEW  LOWER  PRICE  ! 


The  NIR-10  provides  reduction  of  white/pink  noise,  powerline  noise,  ignition  noise,  etc.  from 


received  audio.  The  unit  also 
filter  lo  remove  multiple 
moveable  bandpass  filter 
250Hz,  600Hz,  or  1800Hz 
Performance  with  Digital 
40MHz. 


provides  a  spectral  notch 
heterodynes,  and  a 
mode,  with  selectable 
SHARP  fillers.  Premium 
Signal  Processing  (DSP)  at 


NIR-10 


NIR-10:  Was 


Now  $349.95 


If  you  only  need  to  remove  multiple  heterodynes,  use  our  NF-60  DSP  Notch  Filter;  still  only  S149.95. 

For  1 15 VAC  to  12VDC  Adapter  add  S I2+  Charge  lo  MC  or  Visa.  Allow  I  week  for  personal  checks.  COD  extra. 

We  pay  surface  shipping  in  the  Continental  United  States.    NC  residents  add  6%  sales  tax. 

JPS  Communications,  Inc.         toll  free  order  line  i-soo-533-3819 

P.O.  Bx  97757  Raleigh,  NC  27624    Technical  Info  1-919-790-1048  FAX  1-919-790-1456 
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JetfSiomanNIEWQ 
cfo  73  Amaleur  Radio  Today 
70  Route  202  North 
Peterborough  NH  03458 

Tuning  Up  Your  Packet 
Station 

So  you've  go!  the  TNC  connected  10 
the  radio  and  the  computer,  and  M 
works — sort  of.  You  are  si  ailing  to  wonder 
whether  pari  of  ine  packet  hobby  is 
watching  the  LEDs  on  the  TNC's  front 
panel  go  on  and  off— 'cause  you  sure 
spend  Rots  of  time  doing  thai  compared  to 
actually  reading  stuff  from  the  computer's 
display.  Well,  don't  despair.  I  here  are 
some  Ihings  that  you  can  do  to  tune  up 
your  station  so  that  you  can  spend  more 
of  your  packet  lime  reading  messages  in- 
stead ol  LEDs 

You  Are  a  Node  on  a  Network 

Many  of  the  performance  problems 
packet  users  experience  are  related  to 
the  LAN  (Local  Area  Network)  on  which 
Ihey  are  a  node.  To  understand  now  this 
can  come  about,  Jet's  take  a  look  at  some 
of  the  base  technology  of  packet  radio 
Amateur  packet  radio  is  based  on  a  data 
exchange  protocol  (set  of  rules}  called 
AX.25,  lor  Amateur  X.Z5.  AX.25  is  based 
on  a  principle  called  CMS  NOD— Carrier 
Sense  Multiple  Access/Collision  Detec- 
tion. Breaking  down  this  important  sound- 
ing  term  will  make  its  meaning  very  obvi- 
ous, 

Gamer  Sense:  Any  ham  who  has 
worked  phone  knows  what  this  means: 
Just  as  you  wouldn't  try  to  talk  over  some- 
one who  was  using  a  repeater,  the  TNC 
doesn't  try  to  transmil  if  it  hears  someone 
on  frequency.  For  some  TNCsf  this  will 
mean  any  lime  the  squelch  breaks.  Oth- 
ers provide  belter  performance  by  listen- 
ing for  actual  data  and  ignoring  noise. 
This  technique  is  called  DCD.  for  Data 
Carrier  Detect 

Multiple  Access:  This  just  means  that 
more  than  one  network  node  will  use  the 
data  channel-  While  this  may  seem  obvi- 
ous from  the  radio  point  of  view,  when  it 
was  invented  II  was  revolutionary.  Think 
of  the  serial  cable  that  runs  from  your 
TNC  to  your  terminal— prior  to  schemes 
for  multiple  access,  this  is  how  all  data 
communications  was  done,  one-to-one. 

Cdftsion  Detection.  WMile  the  TNC  will 
listen  to  the  channel  to  avoid  transmitting 
over  another  station,  there  are  at  least  a 
couple  Of  conditions  where  two  stations 
will  transmil  at  the  same  time.  The  most 
common  situation  is  where  two  stations 
can't  hear  each  other.  In  this  case  the 
TNG  will  assume  that  the  frequency  is 
clear,  and  will  transmit  whenever  it  has  a 
packel  to  send.  A  third  station,  say  a 
PBBS,  can  hear  both  stations— and  so  a 
collision  occurs.  This  is  sometimes  re- 
ferred lo  as  "hidden  transmitter  syn- 
drome.* 

The  second  situation  is  where  two  sta- 
tions that  can  hear  each  other  find  the  fre- 
quency clear  and  decide  to  transmit  at  ex- 
actly the  same  time. 

AX.25  can  detect  collisions  because 


part  of  the  data  packet— from  which  pack- 
et radio  gets  its  name,  but  more  properly 
called  a  frame-HS  a  checksum,  A  check- 
sum is  the  result  of  a  mathematical  opera- 
tion performed  on  ail  the  daia  in  the 
frame.  The  receiving  station  performs  the 
same  calculation,  and  if  the  received 
checksum  is  not  the  same  as  the  calculat- 
ed one  the  packet  is  discarded.  The  re- 
ceiving station  then  requests  a  retrans- 
mission of  the  packet,  repeating  the  pro- 
cess until  a  complete  packel  arrives.  On  a 
wire,  a  collision  is  just  about  the  only  thing 
that  can  damage  a  packet.  On  the  air, 
notse.  fading,  and  collisions  can  all  dam 
age  packets.  These  retries  are  one  of  the 
biggest  channel  and  time  wasters  in  the 
packet  world 

Because  you  are  a  network  node, 
what  you  do  affects  everyone  else.  It  is 
very  important  to  keep  in  mind  that  the 
LAN  is  a  resource  shared  by  everyone, 
and  anything  you  can  do  to  improve  your 
station's  performance  helps  everyone 
etsejoo. 

Speak  Up,  and  Listen  Carefully 

Many  of  us  use  a  hand-held  radio  for 
our  packet  station.  It  is  convenient,  and 
besides,  it's  a  good  excuse  to  go  ou!  and 
buy  a  newer  model  to  carry  around.  There 
is  nothing  wrong  with  using  a  hand- held 
radio,  but  keep  in  mind  thai  the  ideal  situ- 
ation for  the  packet  LAN  is  that  every  sta- 
tion hear  every  other  station.  Think  about 
your  handheld:  Is  ft  three  waits?  Rve?  It 
is  not  just  important  that  the  PBBS  hear 
you — remember  the  Carrier  Sense  part  of 
CMSA/CP.  If  the  PBBS  hears  you.  bul 
other  stations  don't,  you  are  a  hidden 
transmitter*.  Ever  wonder  why  your  sta- 
tion sometimes  times  oul  with  a  "retry 
count  exceeded"  message?  Hidden  trans- 
mitters! You  can't  hear  them  but  your 
PSBS  can  and,  being  a  very  polite  sod  of 
PBBS.  it  is  going  to  wait  until  the  channel 
is  dear  before  sending  you  an  ACK  (AC- 
Knowledgemenl).  It  waits  so  tong,  in  lad. 
that  your  poor  TNC  figures  it's  gone,  and 
Disconnects.  Hidden  transmitters  are  one 
of  the  biggest  problems  tor  the  packel 
LANs  around  the  US. 

To  keep  your  station  from  being  a  hid- 
den transmitter  there  are  a  few  steps  that 
you  can  take.  FirsL  put  up  the  best  omni- 
directional antenna  you  can  manage. 
While  a  beam  may  let  you  hear  the 
PBBS— and  it  hear  you— really  well,  re* 
member  the  point  of  the  discussion 
above:  It  is  just  as  important  that  the  olher 
LAN  users  hear  you,  too. 

A  nice  antenna  that  can  be  had  cheap 
is  a  J-pole.  It  is  easily  built  from  afmosl 
any  sort  of  metal  tubing  and  works  very 
well.  You'll  find  plans  for  J-pole  antennas 
in  nearly  any  antenna  book,  and  in  back 
issues  of  73.  if  you  don't  feet  like  building 
an  antenna,  and  you  don't  mind  spending 
a  bit  of  money,  antennas  like  the  AEA 
isoPole  or  the  Cushcratt  Ringo  Ranger 
are  available  from  any  amateur  radio 
dealer  and  work  very  well.  Whatever  an- 
tenna you  use,  put  it  up  high.  VHF  com* 
muni  cat  ion  is  pretty  much  a  line-of-sighl 
affair;  the  higher  you  gel  that  antenna, 


Figure  t.  While  the  PBBS— at  station  G—can  hear  both  stations  A  and  B,  they  cannot  hear 
each  other.  Since  each  is  hidden  from  the  Other,  they  cannot  tell  tf  mey  are  interfering  with 
each  others  transmissions  (Gamer  Sense),  tf  the  station  at  C  were  a  repeater,  A  and  B 
would  not  compete,  blindly  for  the  frequency  See  the  text  for  more  information. 


the  farther  you  can  talk. 

Once  you  get  yourself  the  best  possi- 
ble antenna,  it  may  be  lime  to  consider  an 
amplifier.  Depending  upon  the  area  cov- 
ered by  your  LAN  it  may  be  necessary  to 
run  more  than  the  five  watts  your  hand- 
held can  manage-  You  might  also  consid- 
er getting  a  used  mobile  rig  at  a  hamfest, 
but  if  you  do,  try  to  get  something  relative 
ly  new,  The  switchover  time  between 
Iransmit  and  receive  on  older  rigs  may 
make  ttiem  difficult  to  interface  with  the 
TNC.  Once  you  have  a  good  signal  out 
there  you  can  consider  some  other  fac- 
tors that  might  effect  your  packel  perfor- 
manc£i 

Cooperation 

Because  packet  depends  on  all  of  the 
LAN's  users  lo  get  good  performance,  lo- 
cal cooperation  is  very  important.  Even  if 
you  have  a  wonderful  signal,  a  single  hid- 
den transmitter  can  ruin  your  packet  day. 
This  is  where  local  packet  organizations 
come  in.  If  you  have  one,  join  iL  If  you 
can,  and  are  so  inclined,  get  on  the  tech- 
nical committee.  HeJp  packet  newcomers 
to  get  a  good  signal  on  the  air.  There  are 
some  things  that  a  group  can  do  to  hetp 
make  things  better  for  everyone.  For  ex- 
ample, there  are  some  parameters  avail- 
able in  the  TNC-2  firmware  which  were 
developed  by  Phil  Karn  KA9Q.  These 
parameters— P Persist  and  Slot i me— help 
make  the  stations  acquire  the  channel 
more  randomly,  reducing  collisions,  but 
this  only  works  if  everyone  uses  them. 

Repealers 

A  repeater — like  (he  kind  used  for 
voice  operation— makes  an  enormous  im- 
prove* nent  in  LAN  performance  by  effec- 
tively eliminating  hidden  transmitters  in  lis 
service  area.  Even  low  power  stations  are 
heard  by  everyone  since  Ihey  go  through 
the  repeater. 

For  packet,  a  system  that  regenerates 
the  digital  information  is  actually  better 
than  a  normal  audio  repeater,  This  type  of 
repeater  is  almost  identical  to  a  voice  re- 
peater but  instead  of  just  passing  the  au- 
dio from  the  input  to  the  output,  it  reads 
the  digital  information  on  the  input  and  re- 
generates It— transmits  its  own  dean  ver- 
sion of  the  bits— on  the  output.  This  is 
very  similar  to  what  some  repeaters  do 


with  DTMF  and  CTCSS  tones. 

If  repeaters  are  so  great  for  packel, 
why  aren't  there  more  of  them?  I'll  give 
you  a  one-word  answer:  money.  For 
some  reason  we  are  perfectly  happy 
about— in  fact,  often  insist  upon — giving 
money  to  support  our  local  voice  repeater. 
Yet  somehow,  when  it  comes  to  packet, 
we  expect  the  sysops  to  foot  the  bill. 
Think  about  it;  When  was  the  last  time 
you  wrote  oul  a  check  for  the  local  re- 
peater organization?  Your  PBBS  sysop? 
Why  not  send  ten  or  twenty  bucks  to  the 
guy  who  spends  lots  of  time  and  money 
to  make  sure  that  you  can  read  your 
packet  messages  and  mail?  If  we  can 
make  it  normal  to  pay  for  packet  access, 
then  maybe  we  can  start  putting  up  re- 
peaters and  getting  serious  about  our 
LANs.  The  money  is  not  going  lo  rnaojcal* 
iy  appear — it's  got  to  come  from  you. 

Portable  Packet 

I  gel  involved  in  helping  during  disas- 
ters whenever  I  canr  so  portable  packel 
stations  are  of  great  interest.  How  many 
ol  you  are  dc-ing  portable — or  mobile — 
packel?  NiEWO/M  consists  of  a  Heath 
HK-21  portable  TNC  and  a  Yaesu  FT20S- 
RH  handhekJ  The  lerrninal  ts  variously  a 
TRS-80  Model  100  and  a  number  of  dif- 
ferent notebook  computers  that  move 
through  here.  It  has  two  battery  options. 
First  is  the  normal  NiCd  pack  for  Ihe  radio 
and  a  12-voll  pack  that  1  built  for  Ihe  TNC 
(the  internal  batten/  was  too  expensive). 
The  second  is  based  on  Gates  Cyclon 
baltery  packs.  These  are  sealed  lead-acid 
batteries — not  GeCeUs-H*ith  some  really 
exceptional  properties.  One  of  these  5  Ah 
batteries  will  run  the  si  at  ion  for  several 
days  of  iniermiltent  use.  If  you  are  doing 
portable  packel,  what  is  your  station  like? 
How  do  you  power  it?  1  am  very  interest- 
ed in  what  people  have  come  up  with. 

Talk  to  Me 

I  really  wan!  to  make  this  column  what 
you — Ihe  readers— want  rt  to  be.  Don!  be 
shy;  tell  me  what  you  like  and  don't  like 
about  it.  \  really  need  your  feedback  lo 
make  this  an  intorrnaiion  resource  for  73 
readers,  I  am  inierested  in  any  questions, 
or  ideas  for  future  topics,  that  you  might 
have.  Thanks  for  reading  and  73  de 
N1EWQ. 
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Number  25  on  your  Feedback  card 


Numoer  *;>  on  your  i 

Above  &  beyond 

VHF  and  Above  Operation 


C.  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
Badger  Lake  Ave. 
San  Diego  CA  92119 

Surplus  Equipment  10  GHz 
Amplifier 

Last  monlh  I  covered  component  parts 
and  a  12  GHz  LNC  modified  for  the  10 
GHz  amateur  band.  One  question  sur- 
faced concerning  that  column.  Just  whai 
is  the  difference  between  an  LNA  and  an 
LNC? 

An  LNA  is  just  an  amplifier  for  the  fre- 
quency in  use.  hence  Noise  Amplifier 
(UNA).  An  LNC  (Low  Nc«se  Converter)  is 
an  amplifier,  mixer  and  converter  assem- 
bly all  contained  in  one  remote  antenna- 
mounted  unit  LMAs  are  common  on  the 
0.7  to  4,2  GHz  satellite  bands  while  LNCs 
are  the  in  thing  on  the  Ku  12  GHz  satellite 
band.  LMCs  must  convert  1o  a  lower  fre- 
quency for  transmission  on  the  coaxial 
teediine  to  the  station  equipment.  The 
loss  on  a  length  of  coax  feed  cable  at  12 
GHz  would  be  quite  excessive!  Wrth  that 
cleared  up,  let's  gel  on  to  this  month's 
topic. 

This  month  let's  cover  another  uselul 
microwave  component  that  is  available 
from  the  surplus  market:  an  Avantek 
quarter-wall  power  amplilier  The  neat 
thing  about  this  device  is  that  it  can  be 
modified  lor  10  GHz  operation  This  item 
was  advertised  in  the  April  92  issue  of 
Nuts  and  Volts.  It  was  the  featured  hem 
on  the  inside  of  the  front  cover,  titled  *i  4 
GHz  Satellite  Antenna  Bits*  The  down- 
converter  {last  month's  "Above  and  Be* 
yond*  column),  as  well  as  the  Avantek 
amplifier  (this  month's  column),  were  of- 
fered for  sale.  I  hope  you  did  not  miss  this 
bargain  as  I  believe  Halted  Specialty,  who 
ran  this  ad,  was  swamped  with  requests 
for  these  items  and  they  ran  out  of  stock 
on  some.  I  know  that  the  amplifiers  are 
gone  and  I  hear  Halted  would  like  io  have 
more  to  sell. 

For  those  who  picked  up  on  this  item, 
you  will  be  pleasantly  surprised  that  both 
items  can  be  converted  to  our  10  GHz 
band  with  a  little  effort.  Specification  wise, 
the  Avantek  14  GHz  module,  as  Halted 
advertised,  is  Ku  band,  14  to  14.5  GHz, 
0.25  watt  output  with  SMA  coaxial  con- 
nectors The  unit  has  both  monitor  and 
power  detection  outputs.  The  great  part  rs 
that  it  operates  on  +12  Io  +15  volts  DC. 
The  unit  is  brand- new  and  measures  4*  x 
B*  x  1 B  high.  Halted  wanted  $24,95  for  the 
unit—what  a  bargain?  I  believe  the  amplifi- 
er was  designed  for  satellite  service,  such 
as  gas  pump  credit  card  transactions,  and 
was  an  early  design.  Manufacture  dates 
on  the  units  that  J  obtained  varied  around 
1986,  so  the  design  was  not  too  old. 

Kerry  N61ZW  was  the  first  in  our  San 
Diego  Microwave  Group  to  spot  the  ad 
and  order  an  evaluation  unit.  Kerry  was 
instrumental  in  retuning  the  firsi  unit  to  10 
GHz  with  the  same  power  output  as  was 
normally  provided  at  14  GHz.  Needless  to 
say,  we  ordered  more  units.  Remember. 


from  the  last  month's  column:  Donl  jump 
into  something  until  it's  been  evaluated. 
Well  this  unit  proved  so  hot  we  got  a  dai- 
ly quantify  report  from  the  many  olflerenl 
amateurs  who  were  placing  orders  for  1 

We  helped  spread  the  word,  and  it 
went  around  so  fast  we  evert  received 
some  calls  alerting  us  to  the  item.  The 
word  spreads  fast  when  it's  a  premium 
useful  item  avai fable.  I  heard  a  rumor  that 
one  sale  of  these  amplifiers  was  for  100 
units  in  one  transaction,  I  don't  know 
where  all  of  Ihese  amplifiers  weni.  but  the 
originai  quantity  must  have  been  substan- 
tial. Lei's  gel  on  to  the  meat  and  potatoes 
of  this  unit. 

The  Avantek  amplifier  enclosure  is  a 
machined  box  that  has  a  cover  plate  fas- 
tened with  a  multitude  of  screws.  The 
cover  can  be  removed  quite  easily,  bul 
you  might  have  to  pry  gently  with  a  knife 
edge  to  break  the  seal  of  Ihe  rubber  gas- 
ket under  the  cover  plate  {with  the  screws 
removed).  With  the  cover  plate  off  you 
can  see  the  three-stage  power  amplifier 
running  along  the  top  of  the  amp.  The 
bottom  compartments  contain  the  power 
supply  and  power  monitonng  circuitry  Dif- 
ferences have  been  noted  on  several  of 
Ihe  amplifiers  we  observed.  We  leel  these 
were  due  lo  changes  in  design.  This  dif- 
ference is  not  of  much  concern  as  most  of 
the  units  noted  are  the  old  design. 

The  difference  (old  to  new)  can  be  ver- 
ified by  fooking  at  the  top  nght  side  of  the 
amplifier  at  the  circulator,  amplifier  portion 
of  the  circuit  pointed  up.  The  old  design 
has  a  metallic  square  circulator  while  the 
newer  circulator  looks  like  a  ceramic  de- 
vice in  the  same  spot.  Performance-wise 
the  newer  unit  can  deliver  a  dB  or  two 
more  lhan  most  of  the  older  units.  From 
the  outside  of  the  units,  the  break  in  units 
(okt  To  new)  seems  to  happen  around  se- 
rial number  5600.  In  reality,  both  units 
work  well  nn<i  this  is  a  minor  tfrfference, 

The  first  priority  before  starting  modrfi- 
cations  is  to  sei  up  a  static-free  work  sta- 
tion on  which  to  do  Ihe  actual  circuit 
changes.  Use  a  ground  plate  to  hold  the 
amplifier  and  ground  all  instruments  to 
this  plate.  That  includes  your  soldering 
iron  (low  voltage  tern peralure -cent roiled 
type  desired  here).  Ground  yourself  with 
an  approved  wrist  slrapT  not  a  direct  con- 
nection to  ground.  Most  wnst  straps  have 
a  megohm  or  so  in  the  leads  to  prevent 
an  accidental  direct  connection  between 
yourself  and  the  common  ground.  This 
prevents  a  high  curreni  conduction 
through  you.  The  idea  here  is  to  dis- 
charge sialic,  NOT  LIGHT  UP  YOUR 
LiGHTS 

Back  to  the  mocificalwns.  The  original 
adjusting  tabs  that  were  used  (o  tune  the 
amplifier  (stripline)  to  14  GHz  need  to  be 
removed.  These  tabs  were  added  al  the 
lactory  to  adjust  the  unit  for  peak  perfor- 
mance at  14  GHz.  When  tested  after  the 
tabs  were  cut  away  with  an  X-actoTU 
knife,  the  amplifiers  modified  to  this  point 
gave  between  5  and  10  dB  of  gain  at  10 
GHz,  The  important  thing  is  that  there  is 


Photo  A,  Originai  unmodified  Avantek  quarter-watt  power  module. 
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Photo  a  Modified  Avantek  power  module,  with  only  the  top  portion  {amp  ciruuitry) 
mocSfied.  No  change  to  the  power  supply  circuit 


Photo  C.  Outside  case  of  the  power  amp. 


something  to  see  (gain  at  10  GHz)  before 
actual  modification. 

The  procedure  to  retune  the  amplifier 
al  10  GHz  tS  made  in  smatl  Steps  using 
wooden  toothpick  tools.  The  toothpick 
tooEs  were  made  by  cutting  a  Mat  end  on 
one  end  of  the  round  toothpick.  Super- 
glue  a  small  piece  of  copper  (snowfiake 
size)  to  this  end  of  the  tool h pick.  Several 
of  these  were  constructed  and  graded  as 
to  size  of  Ihe  copper  snowfiake. 

Place  the  tool  on  the  stripline  at  vari- 
ous points  to  determine  where  similar- 
sized  permanent  copper  stubs  are  to  be 
affixed.  Toothpicks  in  several  sizes  can  be 
used  lo  Find  Ihe  best  copper  tab  Io  use  for 
best  gain.  By  having  severat  sizes  of  cop- 
per toothpick  tuning  tools  we  can  dupli- 
cate what  size  of  copper  bil  Is  needed  on 
Ihe  stripline  to  adjust  to  10  GHz.  This  opti- 
mization is  done  with  power  applied,  bul 
at  reduced  input  levels  (drive)  so  as  Io  not 
have  the  amplifier  at  full  output  power. 

Kerry  used  -15  to  -10  dB  input  drive 
during  this  adjustment  phase.  Nole  the 
output  gain  achieved  wilh  ihe  toothpick 
and  then  remove  the  DC  power/drive. 
Then,  \n  a  static-tree  involvement,  a  simi- 
lar copper  snowfiake  as  the  toothpick  tool 
had  placed  on  the  slripline  exactly  where 
previously  noted.  Solder  tack  it  to  Ihe 


stripline  and  re  test  with  low  drive  power 
and  DC  applied.  Check  for  similar  power 
gain  as  noted  before.  If  il  is  OK,  proceed 
to  the  next  stage  or  stripJine  section  and 
check  for  gain  with  the  toothpick  test  toot 
at  this  new  location  until  you  are  satisfied 
with  unit's  performance,  There  will  be 
some  interaction  with  tuning  and  alt  must 
be  rechecked  for  final  adjustment.  Most 
amplifiers  yielded  an  overall  gain  of  about 
24  dR 

Just  where  to  place  Ihe  copper  bits  to 
retune  each  amplifier  will  vary  from  amp 
to  amp.  We  have  found  that  the  tuning  will 
go  something  tike  this  for  tab  insertion, 
and  this  too  will  vary  from  unit  to  unrL  The 
input  stripline  almost  at  the  input  connec- 
tor needs  a  lab  added  first.  First  amp 
stage:  not  much  to  do  here.  Second 
stage:  nothing  noted  at  the  Input  but  re- 
quites a  large  tab  on  the  output  right  at 
the  device  for  the  best  gain  at  10  GHz. 
Third  stage  (final):  has  a  very  thin  input 
line  width:  needs  to  be  wider  and  have  a 
tab  attached  for  best  gain.  The  output 
needs  a  very  wide  line/tab  added.  The 
output  stripline  towards  the  circulator 
needs  to  have  labs  added  about  1"  and  2" 
away  from  the  output  stage  for  final  gain 
adjustments.  Be  careful  when  placing 
tabs  and  tine  width  copper  bits  near  the 
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NOW— NO  CODE! 


The  Ham  Radio  Handbook  by  Don 

Stoner  gets  rave  revfews  as  the  best  train- 
ing aid  to  help  you  earn  the  no-code  ham 
license.  Over  200  pages,  packed  with  in- 
formation— all  the  test  questions,  correct 
answers  and  the  theory  behind  the  ques- 
tions. Only  $9.95  ($2.00  S&H). 


YOU  CAN  PASS  THE  CODELESS 

HAM  RADIO  TEST  AND  WE 

GUARANTEE  IT! 


It's  easy  and  fun  with  the  NARA  Educa- 
tion Package.  You  get  Don  Stoner's  Ham 
Radio  Handbook,  IBM  or  Macintosh  com- 
patible software  to  test  your  knowledge 
after  you  have  studied  the  book;  an  exten- 
sive list  of  Volunteer  Examiners  you  can 
contact,  the  FCC  Rules  and  Regulations 
for  ham  radio,  a  copy  of  Amateur  Radio 
King  of  Hobbies,  plus  a  bonus  copy  of  our 
journal ,  The  Amateur  Radio  Communica- 
tor, by  maiL  The  NARA  Education  Pack- 
age is  only  $29.95  for  the  IBM  or  $49.95 
for  the  Mac  version  ($3.00  S&H). 
Join  NARA  today  and  enjoy  the  exciting 
world  of  ham  radio  — and  beginners  don't 
need  to  know  the  code!  A  one-year  NARA 
membership  &  subscription  to  The  Ama- 
teur Radio  Communicator Is  only  $1 0.00. 


CALL  US 
TODAY!! 


NARA 


MWONAL  AMATEUR  RADIO  ASSOCIATION 


P.O.  Box  598,  Redmond,  WA  98073 

Orders  Only  1 -800-GOT-2-H  AM 

Inquiries  (206)  869-8052 


WEFAX  To  The  Max 


PC  GOESWEFAX  3D  <s  a  protess^onal  fax  reception  sys~ 
tern  for  the  !BM  PC  rt  mctydes  a*  AMFM  dwrodutatoi; 
software :  cassette  tutorfa*  and  325  pege  manaul  Cnee* 
this  partial  list  of  our  advanced  features: 


Res.  up  to  t 200x800x256 

Unattended  Operation 
Colorisaiion 
Zoom,  Pan,  Rotation 
Contrast  Control 
Tuning  Oscilloscope 
Pnqtometry/Hislograms 


APT  Lat/Lon  Grids 
Orbital  PredCJtton 
Frame  Looping 
PCX  &  GIF  Export 
Grayscale  Printing 
infrared  Analysis 
Varabte  IOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6.0  is  a  complete  sncrtwave  FSK  fa* 
system  tor  the  IBM  PC.  ft  incudes  an  FSK  Demodulator, 
software.  250  page  manual  and  tutorial  cassette    Call  or 

write  for  a  complete  catalog  of  products. 


Software  Systems  Consulting 

61 5  S.  EJ  Camlno  Real,  San  Clements,  CA  92672 
Tel :  (7 14)498-5784  Fax :  (7 1 4)4980568 


CIRCLE  2S0  OH  READER  SERVICE  CARD 


Say  You  Saw  It  in  73  ! 


2  Meter  Performance! 

|  The  J  Antenna! 

REAL  GAIN!    2.9  dBd 

Low  SWR!  Less  than  1.5:1 

Weatherproof  Aluminum  and 

Stainless  construction. 


Comes  fully  assembled 

and  tuned  for  fast  and 

easy  installation. 


Made  in  USA! 

Only  $27.50 

Add  $4.50  for  shipping 
and  handling. 
1  COD  orders  welcome. 


\ 


l 


OUo 


Also  available 
Doppler  RDF  units  $450 

See  us  at 
Patificon/ 

S.  Douglas  RF  Devices 

RO.  Box  246925 

Sacramento,  CA  95824 

(916)  688-5647 


CIRCIE  229  ON  READER  SERVICE  CARD 


CIRCLE  223  ON  READER  SERVICE  CARD 


COMMUNICATIONS   * 


Townsend  Electronics,  Inc. 
P.O.  Box  415 
Pierceton,  IN  46562 

219-594-3661  FAX  219-594-5580 


Build  Your  Active  Antennas 

Save  Money  -  Create  Quality  -  Save  Space 


WIDEBAND  PRE-AMP 
/T^FOR  SCANNERS 


li.Li  i  1  jl  i      *V_  J  u  i  c 


j^jini"!   L*---tf  iiu<' 


SPA4  BROADBAND  PRE-AMP  4-JJP0  MC 

The  HOWES    SPA4    is    a    ]ow   noise    ]C   pre -amp  covering  A   to 

LJQOMrtz  tot  use  with  wide  bind  p*j»r*r  jn  term  33  fdiicojw*.  etc.)    U 

signalE  lend,  to  tor  rather  »«4i.in  your  atca.  then  the  SPA  J  could  be  iusi 

wnjt  you  need* 

SPA  4  Kit:   J3*.*5 

AM  ACTIVE  ANTENNA  FOR  SCANNERS 
The  HOWES  AA4  pvc*  full  co*cr»#c  ir«n  25  »  UOOMHi  in  t  fl**i 
compact  package  The  anteim*  it  only  juk  ever  16  mchci  long,  and!  n 
dengned  is  be  the  answer  to  spacc^visiHIiiv  pfaWemj  for  Picmc  Of 
portable  operation  A  low  nmsc  microwave  ]C  »  used  count,  making 
construct! on  straightforward  Received  in  the  November  '90  Short 
Wave  Map ixi nc  Excellent  performance  in  a  irti ill  space1 
AAJKUi   tB.tJ 

AA2  ACTtVE  ANTENNA  for  ISWx  to  »l*Hj 
The  HOWES  AA4  ti  UK  active  antenna  lo  use  for  peocral  coverage 
rTF  recepiior     Broadband   p*fi onuan «  ihsi  ooci  not  tail  off  as  ihe 
higher  rfe^uenocx   The  nt*;    compact  answer  tot  those  *itt»  him  led 
■pace,  hohdav  use.  raohk  opcraUon.  etc   Two  ickciable  pain  teiunfs, 
local  of  coajt  powering  (J2  to  MV)  l?3  *jBdBm.  &a»v  i<s  build  and 
much  liked  by  euitoroen' 
JlAJKIi.    Slgjf 


-.  ■  .»..■  .v  .-.'rJ^-iZ 


Active  antennas  add 
power  to  a  quickly 
mounted  system  to 
save  space  speed  of 
installation,  for 
temporary  setups  or 
setups  in  limited 
space. 


HOC  1,HQE  2  BUDWiG  HYE-QUE  DlPOLE 
CENTER  CONNECTOR  A  INSULATORS 
ThcK  maLe  punihp  up  a  fljpaie  a  piece  cf  cake  Just  solder 
the  wire  to  Ihe  center  connector  pui  or.  ihe  end  instil  aiors 
and  *flf  w  yo«r  PL  25^  on  Ihe  eoa*  io  u  hang  it  up   These 
connect  or  i   and   msuiaiotm   ate   ocitgncd   v>   ehrarnaie 
problem i  with  wei  condiuou 


Mail  Orders: 

TOWNSEND  ELECTRONICS 

P.O.  Box  415 

Pierceton,  IN  46562 


To  Order  Phone: 

1 '800-944-3661  or 

FAX:  219-594-5580 


CIRCLE  299  ON  READER  SERVICE  CARD 
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POWER  SUPPLY  CONTROL 


P£jwC« 
OITfCT 


PpwEP 
CiflCuiT 


SAMPLE   OUT 


BF   OUT 


MONITOR 


DETECTOn 
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H*MD 
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Rgune  7.  77w  Avantek  microwave  power  amplifier,  originally  14-14.5  GHz,  mortified  to  10,368  GHz,  Crosshatched  areas  in- 
dicate the  position  of  the  copper  ^snowfiakes*  soldered  to  the  stripline.  The  exact  position  must  be  determined  by  testing, 


devices— inspecl  them  before  applying 
power.  I  suggest  using  a  high  power  eye- 
piece to  check  everything.  Remember— 
take  your  lime;  its  just  like  cutting  a  piece 
of  wood.  You  can  measure  two  or  a 
dozen  limes  but  you  can  only  col  once! 
GaAsFETS  do  not  like  Static  Of  Shorts 
with  power  so  be  careful 


Soapbox 

I  have  a  friend  who  runs  a  computer- 
oriented  business  In  San  Diego,  He  has 
been  very  instrumental  in  getting  me  up 
and  running  on  the  IBM  computer  sys- 
tems and  away  from  my  old  prehistoric 
CPM-based  systems.  He  is  very  high-tech 
and  has  offered  some  memory  space  on 


COARSE 

FREO  ADJ 


FRONT  CAVITY  IRIS  PLATE 
GUNN  HOLDER 
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PC  BOARD  ON  BOTTOM  OF  10  GHz  GUNN 
OSCILLATOR.  SOLDER  TABS  ON  PC  BOARD 
FOR  CONNECTION 


Figure  2.  Gunn  detector/oscillator  for  to  GHz.  Samples  are  available  from  Em- 
comm  Inc.,  W  Howard  SL  Buffalo  NY  1420S;  (716)  852-3711;  cost  $50  each  new. 
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his  information  relrieval  systems  which 
are  fax- based.  How  Ihe  system  works  is 
quits  Interesting.  Just  phone  up  the  sys- 
tem and  all  operation  is  totally  voice  inte- 
grated in  selection.  You  confirm  direction 
on  the  system  by  touch- lone  answers  to 
Ihe  systems  voice  questions. 

After  selecting  the  particular  document 
you  want  you  plage  your  fax  machine  m 
the  receive  mode  and  oil  it  rips  al  9600 
baud.  This  system  is  quite  sophisticated 
We  are  not  talking  text  but  high  quality 
photographs  and  schematics,  all  eompul* 
er  generated,  are  possibie.  When  time  is 
available  we  plan  to  try  some  artwork 
transfers,  The  trial  tests  look  so  good  they 
donl  even  look  like  the  norma!  faxes  I  am 
lam  ilia  r  with.  This  system  is  in  communi- 
cation service  and  I  will  be  glad  when  it  is 
online  assisting  our  amateur  applications 

Some  time  will  be  devoted  to  testing 
such  things  as  dimensional  stability  and 
aspect  ratio,  and  lengm-to-widlh  scan  dn 
mensions.  After  some  testing  I  hope  10 
have  this  service  up  and  running  for  your 
use.  The  exciting  thing  is  that  this  is  not  a 
one-line  telephone  based  system,  It's 
mull i- line  so  quite  a  few  users  can  oper- 
ate the  system  at  the  same  time.  We're 
talking  a  very  big  system  here.  More  on 
this  later  when  we  have  some  files  set  up. 

Newsletters  from  Great  Britain 

There  are  several  newsletters  for  mi- 
crowave operations  thai  have  been  for- 
warded to  me  lor  information.  The  first  ts 
a  monthly  newsletter  from  Lambda 
House,  Cranbome  Road,  Potters  Bar, 


Hertfordshire  EN63JE,  England  This  is  a 
monthly  publication  from  the  Radk)  Sod- 
ety  of  Great  Britain,  edited  by  G3PH0 
and  G6AAGN  The  April  '92  eoition  that  I 
received  covered  several  construction 
projects.  One  had  modifications  to  an  os- 
cillator board  for  a  multiplier  at  2.5  GHz 
lor  a  10  GHz  transceiver  Another  article 
covered  a  very  unique  method  of  power 
supply  conversion,  converting  12  volts  to 
+20  vote  at  400  mA.  Also,  it  provides  -5 
volts  bias  at  50  mA.  Other  articles  cov- 
ered news  and  views  from  "the  world 
above  1  GHz.*  Quite  a  nice  newsletter. 

The  other  newsletter  is  the  "VHRUHF 
DXer+*  c/0  Dave  Hardy  G8ROU,  Thorn- 
tree  House.  Wensley,  Matlock,  Derbyshire 
DE421I,  Uniled  Kingdom,  This  newsletter 
covered  microwave  kits'  availability  and 
news  and  ope  rail  ons  TV  DXing,  Ihe  re- 
suits  of  a  local  noise  figure  measure- 
ments contest  and  a  few  const rucl ion  arti- 
cles. The  cost  of  this  newsletter  is  $14  a 
year  for  bimonthly  distribution. 

A  U.S.-based  newsletter,  the  *AMRAD 
Newsletter,*  is  devoted  to  amateur  radio 
and  computer  experimenters.  They  advo- 
cate experimental  designs  and  promote 
ideas  and  the  dissemination  of  such  infor- 
mation through  several  means,  the 
newsletter  and  the  computer  bulletin 
board.  Their  BBS  is  operated  by 
Lawrence  Kestelool  N4NTL  (703-734- 
1387)  300T  1200,  2400  baud,  8  data  bits, 
1  stop  bit  and  no  parity.  Their  newsletter 
further  identities  services  to  the  handi- 
capped and  a  repeater  on  147.81  in 
147.21  out  thai  is  located  in  McLean,  Vir- 
ginia. Tnts  month's  topics,  two  of  my  fa- 
vorites, are  lasers  and  10  GHz  conversion 
covering  the  Radio  Shack  "Ravoradio" 
which  is  used  in  an  IF  amplifier  applica- 
tion for  10  GHz.  Membership  in  AMRAD 
is  $15  a  year  They  give  honoranums  of 
one-year-free  membership  for  original 
material  accepted  for  the  newsletter.  Their 
address  Is  Editor,  "AMRAD  Newsletter," 
P.O.  Drawer  6148,.  McLean  VA  22106. 

This  amplifier  conversion  is  just  ihe 
application  for  expanded/detailed  informa- 
tion to  be  placed  on  the  fax  system.  Let's 
get  it  up  and  running  (or  my  applications 
and  I  will  let  you  know  all  the  details  on  its 
operation.  As  always,  I  will  be  glad  to  an- 
swer questions  concerning  related  topics. 
Please  send  an  SASE  for  a  prompt  reply 
73  Chuck  WB6IGP. 
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Photo  D.  Oose-up  photo  of  the  driver  ouput,  final  amp  modifications. 


SPY  ON  THE  EARTH 
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See  live  on  your  PC 
what  satellites  in  orbit  see 


Learn  how  you  can  benefit  greatly  from  this  exciting 
new  technology.  Send  $25  ($30  air,  $35  overseas) 
for  our  fantastic  12  diskette  set  of  professional 
quality  copyrighted  programs  (IBM  type)  that  does 
satellite  tracking,  data  acquisition,  image 
processing,  file  conversion  and  much  more. 
Diskette  package  includes  all  programs,  satellite 
views,  C  language  source  code  for  a  popular 
satellite  image  acquisition  program,  hardware 
schematics,  catalog  and  $25  discount  certificate. 


GET  THE  PICTURE 
ATV  /  SSTV 

NTSC  /  PAL  Interfaces  for  PCs 


♦  Use  your  PC  and  video  camera  tor  high  quality  images 

•  CHROMA  Gold  Super  VGA  with  32,768  colors  and 

NTSC/  S  Video  output  tor  just  $369 

•  VIP  640  NTSC  /  PAL  video  digitizers  with  640x480 

resolution  and  up  lo  16  million  colors  from  $129 

*  One  year  warranty  -  30  clay  money  back 

*  As  seen  in  August  issue  of  73 

Ventek  Corporation 

(8 1 8)  99 1  -3868     FA  X  (8 1 8)  99 1  -4097 
31336  Via  Colinas,  Suite  102 
Westlake  Village,  CA  91362 


Reception  guaranteed  Worldwide 

Absolutely  legal 

No  satellite  dish  needed 
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For  FREE  information  log  on  to  our  bulletin  board 
with  your  MODEM  at  (718)  740-3911  or  call  (718) 
468-2720.  to  place  an  order.  Buy  with  confidence. 

We've  been  in  business  since  1956, 


VANGUARD  Electronic  Labs 

Dept.  A,  196-23  Jamaica  Ave. 
Mollis,  NY  11423 


Sell  Your  Product  in 

73  Magazine 

Call  Sue  Colbert  or 

Dan  Harper  Today! 

1-800-274-7373 


New  AOR 
Receiver 


400  Channels. 
lOOKHz  to  20361MHz 


•Continuous  coverage 
*AM  FM  wideband  FM, 

LSB,  USB,  CW  modes. 
•4  Scan  Banks, 

Programmable  Attenuation 
•Tuning  increments  as  low 

as  50Hz. 

•Search  with  lock  out 
•  IB  front  end  niters. 
•RS232  port  built  in. 
•25  Day  Satisfaction  Guarantee. 

FulJ  refund  if  not  Satisfied. 
•Includes  AC/DC  power  cord. 

Telescope  Antenna. 
•Size;  3  1/7"H  x  5  2/5"W  x  7  7/ShD 

Wt  21b.  lOoz. 


AR3000 

Total  Price.  Fright  Prepaid 
Exptf^as  Shipping  Options  1 1 

$ 


995 


COMMUNICATIONS 
10701  &  106th  St.  Indpls.,  IN  46256 

Toll  Free  800-445-7717 

Visa  and;  Mastercard 

(COD  slightly  higher) 

FAX  (317)849-8794 
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MULTIPLE  REPEATER  -  LINK  -  REMOTE  BASE 

CONTROLLER 

Finally  a  control  Eer  that  has  solved  control  and  audio  interconnect  problems  between 
multi  pie  rad  los*  Your  red  to  system  can  grow  to  mu  tt  t  p  le  sites  and  stretch  f  of  h  und  rede 
of  miles  -  and  yet  any  radio  can  be  fulty  controlled  from  any  designated  Input. 


AMATEUR  TELEVISION 
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KBC-700  Repeater  Controller 
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Aiitopalch 


Voice  Tetemeirj 

:i:|iliuhii;i 


ASCII  Interface 
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Front  Panel 
DTMf  Pud 


The  RBC-700  Repeater  Controller  is  designed  to  support  Repeater  systems  that  require 
multiple  radios  connected  together  at  a  site.  The  RBC-700  utilizes  a  true  7x7  audio  matrix 
switch  which  allows  several  conversations  between  ports  at  the  same  time.  In  the  illustration 
abtive  the  733  model  is  supporting  a  Repeater,  3  Duplexed  Links  to  different  sites,  and  3 
Remote  Bases.  Using  simple  commands,  a  user  could  lie  the  Repeater  and  a  Remote  Base  to 
rule  link,  while  the  other  Links  are  communit-inns-  thrush  yniir  <u.-.  hnkliiu-  separate 
conversations.  Or.  connect  all  of  the  ports  together  -  hke  a  big  party  line  [J 

Several  models  are  available  and  are  software  configurable  to  support  up  to  3  Repeaters,  5 
D  u  p  lexe  d  Li  nbT  and  4  Re  mo  te  Bases,  A  group  or  clu  b  can  sta  ft  frith  t  he  basi  cs  and  ex  pand  their 
controller  anytime  by  simply  adding  boards  and  software.  Free  software  upgrades  for  one  year 
after  delivery.  Finally,  a  real  controller  for  the  Linked  system  operator ! 


Multiple  Independent  Repealer  control 

Up  to  5  Duplexed  Links 

Up  to  4  different  Remotes 

Recorded  Natural  Speech  Telemetry 

Programmable  Macros 

Connect  /  Disconnect  multiple  Ports 


Easy  servicing 
Integrated  Automate  h 
Expand  al  any  time 
Programmable  Scheduler 
+  ]0v  to  +14v  Supply 
Standard  S25m  Rack  Mount 
Card-Cage  design 


[ntemaL  Receiver  Squelch  processing 

Palomar  Telecom,  Inc. 

300  Enterprise  St,  Suite  E  ♦  Escundido,  Ca.  92025  .  (619)746-7998  *  Fax  (61?)  746-1610 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcorn  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91  -92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420*450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  ampi 
ers.  We  ship  most  items  within  24  hours  after  you  call 


(81 8)  447-4565  m-f  8am-5:30Pm  pst.        Visa,  MC,  COD 

P.C.  ELECTRONICS  fmfflmmi 

2S22-WG  Paxson  Ln  Arcadia  CA  91007    Maryann  (WB6YSS) 
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Michaot  Bryce  WB8VGE 
2225  Mayflower  NW 
Massiilon  OH  44646 


Measuring  RF  Power 

It  seems  fitting  this  month  to  talk 
about  measuring  RF  power  after  dis- 
cussing what  a  "QRP*  is.  Just  about  ev- 
ery ORPer  Pve  ever  known  has  his  or 
tier  own  way  of  measuring  the  output  of 
a  transmitter.  I've  used  just  about  every 
known  way  myself,  and  never  really 
found  one  I  think  is  the  best  way. 

Way  back  when,  some  of  us  hams 
used  RF  ammeters  in  Ihe  feeoline  to  in- 
dicate  maximum  RF  current  This  usually 
occurs  when  the  feedline  is  matched  to 
the  antenna  feedpoinL  The  RF  amme- 
ters are  kind  of  useless  at  QRP  power 
levels. 

One  method  I  use  on  the  testbench  to 
measure  RF  when  designing  a  transmit- 
ter is  to  read  the  RF  voltage  across  a  re* 
sistor  This  requires  an  RF  probe  and  a 
VTVM  or  other  high  impedance  rneler.  I 
use  the  50  ohm  resistor  in  my  Cantenna 
dummy  load  when  using  an  RF  probe. 
Here's  how  you  do  it:  Place  the  RF  probe 
across  the  dummy  load,  Apply  power 
and  key  down  the  transmitter  into  the 
dummy  load.  Read  the  resultant  vol  tags 
on  the  meter.  Now,  calculate  the  power 


Low  Power  Operation 

by  means  of  P  (watts)  =  E  (rrns)2  divided 
by  50  ohms.  This  works,  provided  you 
have  a  good  RF  probe  and  are  willing  to 
do  the  extra  work,  Ifs  nol  the  method  of 
choice  if  you're  in  the  mood  to  check 
your  RF  power  tn  the  middle  of  nowhere. 
An  easier  vay  to  get  a  ballpark  figure 
is  to  simply  measure  the  input  power  to 
the  transmitter.  This  is  simple,  requires 
only  an  ammeter  and  some  simple  math, 
it's  not  easy  to  tell  if  the  total  amount  of 
current  you're  reading  on  the  meter  is  re- 
ally going  to  the  transmitter  There  are 
buffer  stages,  oscillators,  sktetone  gen- 
erators and  other  circuits  that  all  require 
cun-enl  when  the  transmitter  goes  online* 
If  you  can  cut  the  VCC  line  on  just  the 
PA  transistor,  Insert  an  ammeter,  then 
measure  the  current  youll  get  a  much 
more  accurate  reading  of  INPUT  power. 
Since  power  equals  current  times  volt- 
age. It's  a  simple  matter  to  multiply  the 
two  together  to  find  the  input  power  to 
the  transmitter.  For  instance,  if  your 
transmitter  is  running  from  a  12.5  volt 
supply,  and  is  drawing  400  mA,  then  the 
input  power  to  the  transmitter  is  5  watts. 
Now,  the  problem  here  is  we  really  don't 
know  what  the  OUTPUT  power  is. 

The  Bruene  Circuit 

As  a  rule  of  thumb,  figure  about  50  to 
60  percent  transmitter  efficiency,  Moni- 
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FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 
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ffFT1000D 
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FT33FVTTP 
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2MHT 

$299.00 

FT811 

440  MHZ  HT 

$339.00 

FT470 

2M/440  HT 
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2M/44  MOBILE 

$629.00 

FT757GXH 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOU  RE  IN  THE  BAY  AREA,  STOP  BY! 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Call  us  at  (408)  998-5900 
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Figure  1.  The  Bruene  circuit. 
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toring  transmitter  current  can  sometimes 
be  a  pain  in  the  neck  loo.  Sometimes 
placing  the  ammeter  in  series  with  the 
transmitter  is  either  too  much  trouble  or 
results  in  a  voltage  drop  across  the  amp 
meter  itself.  The  voltage  drop  may  cause 
the  transmitter  to  put  all  kinds  of  critters 
on  the  air. 

What  we  need  then  is  an  RF 
wattmeter  which  wilt  give  us  a  good  ac- 
curate reading  in  the  0  to  5  watt  range.  A 
classic  circuit  by  Warren  Bruene  ol 
Collins  Radio  is  shown  in  Figure  1. 
There  have  been  many  variations  of  this 
circuit  over  the  past  years.  It's  still  a 
good  performer  and  you'll  see  it  used 
commercially  in  today's  Iransceivers. 

In  a  nutshell,  here's  how  the  Bruene 
circuit  works.  A  toroidal  transformer 
samples  the  50  ohm  RF  line  and  causes 
RF  current  to  (low  through  the  secondary 
winding.  Think  of  this  as  a  Simple  trans- 
former with  the  primary  side  being  pow- 
ered by  the  RF  from  the  transmitter.  On 
the  secondary,  two  diodes  convert  the 
RF  into  DC  to  be  read  by  the  meter.  One 
diode  will  read  the  forward  voltage  pro- 
duced and  the  second  diode  will  read 
the  reflected  voltage.  This  way,  the 
Bruene  circuit  makes  a  very  good  SWR 
meter. 

The  Bruene  meter  circuit  needs  to  be 
balanced  and  this  is  the  reason  for  the 
two  small  value  trimmer  capacitors.  De- 
pending on  the  sensitivity  of  the  meter 
used,  RF  power  levels  under  500  milli- 
watts will  provide  full- scale  deflection. 

Now,  the  only  problem  with  this  sort 
of  metering  circuit  is  in  the  construction. 
It  should  be  built  on  a  single-sided  PC 
board  and  the  parts  layout  needs  partic- 
ular attention.  Also,  a  metal  box  is  a 
must.  This  circuit  won't  behave  itself  if 
you  put  it  in  a  plastic  box.  You  can  use 
some  double-sided  PC  board  stock  to 
make  an  RF- tight  box,  (hen  put  this  into 
a  plastic  box  if  required.  If  you're  sloppy 
in  the  construction,  you  won't  be  able  to 
nuli  oul  tha  meter. 

Up  to  a  point,  the  Bruene  meter  cir- 
cuit is  frequency  sensitive.  A  watt  of  RF 


at  3.5  MHz  may  not  be  the  same  amount 
of  power  needed  to  produce  the  same 
meter  reading  on  30  MHz,  When  build- 
ing this  circuit,  calibrate  it  lor  the  highest 
band  you  plan  on  operating. 

Calibration  requires  either  using  an- 
other wattmeter  of  known  accuracy,  or 
digging  out  the  BF  probe  and  the  VTVM. 
I  use  the  first  method  and  find  it  works 
quite  nicely. 

Fve  bulll  several  versions  of  the 
Bruene  meter.  Most  have  worked  just 
fine,  some  were  real  dogs.  There  is  one 
thing  I  did  do  to  change  the  way  it  oper- 
ates and  that  was  to  do  away  with  the 
c  a  libra;  ion  pot.  Now.  you'll  need  this 
pot  when  you're  doing  SWR  Checks,  but 
for  measuring  power,  I've  never  been 
able  to  reset  the  calibration  pot  to  exact- 
ly the  same  place  every  time.  I  never 
knew  if  I  had  the  pot  set  right  and  thus 
was  never  sure  of  the  reading  I  was 
taking. 

I  fixed  this  problem  by  adding  a  rotary 
switch  to  select  up  to  four  different  trim- 
mer pots.  I  had  one  position  set  for  0  to 
1  watt+  a  second  for  0  to  2  watts  and  the 
fhird  for  0  to  5  watts.  The  fourth  position 
gave  me  the  calibration  pot  for  setting 
SWR  sensitivity.  I  also  used  this  position 
in  the  forward  reading  position  for  very 
low  RF  levels.  I  found  t  could  sense  RF 
under  100  mW  if  my  basic  meter  move- 
ment sensitivity  was  50  micro  amps.  By 
using  the  three  positions,  I  was  able  to 
keep  the  reading  on  the  higher  end  of 
the  meter's  scale,  where  its  internal  ac- 
curacy is  at  its  best.  If  one  wanted  to,  a 
small  one-transistor  amplifier  or  a  741  op 
amp  could  be  used  as  a  DC  voltage  am- 
plifier to  allow  use  of  the  common  0-1 
mA  meter  movements.  Take  it  from  me, 
the  idea  is  good,  but  you  n  need  a  bat- 
tery to  operate  the  amp.  Without  fail,  the 
battery  will  be  dead  when  you  need  rt 
mosL 

Next  month.  I'll  show  you  how  to  build 
a  directional  wattmeter.  It's  an  easy  pro- 
ject. A  kit  is  available  for  those  of  you 
who  don't  want  to  spend  a  summer  look- 
ing for  parts. 
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We  are  happy  to  provide  Ham  Hetp  listings 
free  on  a  space  avaia&e  basts.  To  make  our 
fob  eas^r  and  to  ensure  that  your  hstmg  is 
correct,  please  type  or  prmt  your  request 
cteariy.  ooubie  spaced,  on  a  tutt  (8t1£tm  x  JO 
sheet  of  paper  Yov  may  also  upload  a  listing 
as  E-mail  to  Sysop  to  the  73  BBS  /Special 
Events  Message  Area  #n  (2400  baud,  8  da- 
ta bits,  no  panty  1  stop  bit.  {603}  924  9343}. 
Please  tn&cate  it  it  is  for  publication  Use  up- 
per- and  tower-case  tellers  where  appropriate. 
Also,  prmt  numbers  careftJty — a  f,  for  exam- 
ple can  be  misread  as  the  tetters  1  or  i,  or 
even  the  number  7.  Specifically  mention  that 
your  message  is  for  the  Ham  Help  Column* 
Please  remember  to  acknowledge  responses 
to  your  requests.  Thank  you  for  your  coopera- 
tion. 

Wanted.  Wayne's  exce&ent  old  Hot  C0C0 
magazines  lor  my  otd  Tandy  Color  Comput- 
ers, and  software  for  same  Also,  now  can  I 
use  the  Co  Co  as  a  packet  TNG?  Charles 
Scanhn  KAWVE,  2  Eagle  Lane,  Stmsbury 
CT  06070.  Tel.  (203)657*8373, 

Needed  Any  data  manual,  schematic,  up- 
dated rotts  tof  a  Jackson  Modd  Ho.  644  Dy- 
namic Tube  Tester  Does  anyone  know  if 
there  is  a  successor  to  Jackson  Bectnc  In- 
strument Co.  ol  Dayton  OH?  I  will  pay  for 
copies  oi  above  items.  Don  Jenkins 
WA60GH,  5045  Donna,  Tarzana  CA  91356, 
Tet.  (813)  342-3917;  FAX  (813)  345-8192. 

Needed  Schematic  lor  "St  Clair*  VTVM. 
No  modeJ  number  of  senal  number  on  the 
case.  The  Mode)  number  on  the  meter  move- 
ment is  £451— St,  Clajr  Engineering  Co  ,  Ben- 
ton Harbor  Ml,  Meter  Ranges;  3v.  IQv,  3Qv, 
100vr  300vn  10Q0v.  Ohm  Ranges:  RX1,  RX10, 


Your  Bulletin  Board 

RXlOa  RX1000.  RX10.OOO  and  RX1  Meg. 
Circuit  Selector:  Off,  -volts,  +vo*te.  AC  voHs 
and  Ohms.  Tubes:  6X5,  6H6  and  6SN7.  I  will 
pay  for  copy,  Bergen  Wilson,  1403  Lytttetort 
St..  Camden  SC  29020  Thanks. 

[  am  looking  for  the  complete  latest  mailing 
address  ot  a  manufacturer  oi  TRICK  brand 
sheet-metal  bending  machines.  Any  73  read- 
ers with  this  info  please  wnte  to  me.  Benjamin 
Tea  UNITED  MARKETING.  Isabeta  Bastian 
Province,  ?3Q0 PHtUPPlNES.Tbat*s 

I  need  operations/maintenance  manuals 
lor  the  following:  Radio  Receiver  R-39QA/URR 
manufactured  by  Collins  Radio:  Hewlett 
Packard  Model  606 D  VHF  Signal  Generator; 
Textronix  Type  54 5 A  Oscilloscope;  Test  Set 
Electron  Tube.  TV-7/U;  Audio  Oscillator  T5- 
382  D/U,  I  will  pay  reasonable  copying  and 
mating  costs,  Rease  wnte  o*  caJf  before  ship- 
ping manuals  Larry  Keith  KFBBX.  418  Her- 
itage Onve.  Warner  Robbtns  GA  $1093*  Tet. 
(9t2)  32S0030, 

Wanted  Young  hams  (18  and  under)  wish- 
ing to  start  a  club.  Please  wnte  to  David  Kuki- 
er  N8UQP,  620  W.  Lewistofi.  Ferndate  Mt 
48220. 

Wanted:  A  copy  ot  the  manual  for  Heathfcit 
Ignition  Analyzer  10-20  I  will  pay  copy  cost 

and  shipping.  Ship  to:  Ed  Nell  WB20EB,  103 
Bar  Harbor  Rd.,  Freehold  NJ  07728.  Tet. 
(908)  462-8918  eves. 

Needed:  Schematics  for  Montgomery 
Ward  scanners  made  by  Bearcat  Model  num- 
oer3areGED-636AardB35  Clear  copes  are 
fine  Bob  Flesch  W3fEZ  7500  E  Pocono  Dr.t 
tvemess  FL  32650. 
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1992   GREATER   LOUISVILLE 

HAMFEST  /  COMPUTER  SHOW 

AND 

ARRL  GREAT  LAKES  DIV1SON 
CONVENTION 

SEPTEMBER  26th  &  27th 

-  COMMERCIAL  VENDORS 

-  FLEA  MARKET 

-  FORUMS 

-  FCC  TESTING 
•  LADIES  PROGRAMS 

Location: 

COMMONWEALTH  CONVENTION  CENTER 

LOUISVILLE,    KENTUCKY 

ALL  INDOORS  -  AIR  CONDITIONED 

80,000  St).  Ft.  -  60%  Larger  than  1991 

HAMFEST  TICKETS: 

$6  ADVANCE,   $8  AT  THE  DOOR 

BELLE  OF  LOUISVILLE  STEAM  BOAT  CRUISE 
AVAILABLE  SATURDAY  NIGHT  •  $  20  EACH 

FOR  TICKETS  OR  INFORMATION  SEND  BUSINESS  SIZE  SASE  TO: 

GREATER  LOUISVILLE  HAMFEST 

P.  O.  BOX  34444  -  S 
LOUISVILLE,  KY  40232-4444 


=\ 


V 


PHONE  (502)  551-4118       TALK-IN    146.28/88 


y 


STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios.  Unsurpassed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 
amateur  radios. 


Mini  Deluxe  HTs: 

CI 68 A  2  meter 
C468A  450MHz 


Call  For 
Price 


Twin  Band  HTs 

C228  A  2M/220MHZ     cmi  For 
C528A  2M/440MHz       "** 
C628  A  440MHz  &  L2GHz 

Twin  Band  Mobile 

C5608DA  2M/440MHz 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios, 
Call  1-800-292-7711  for  details. 


C  &  S  SALES,  INC.  *  T245  Rosewood,  Deer  field,  IL60015 

(708)541-0710  •  FAX:  (700)528-0085    write  for  free  catalog 
WE  WILL  NOT  BE  UNDERSOLD      pwcsz  subject  to  change 


CIRCLE  194  OH  READER  SERVICE  CARD 


TOLL 


1-800-666-0908 


PRICING  AND  ORDERS  ONLY 


KENWOOD 


Full  KENWOOD  line 
Radios  S  Accessories 


AUNCO 


pnSWT 


Full  \\m  of  Radios 
and  Accessories 


FT-TWOJO 


Call  for  All  YAESU 
Radios  &  Accessories 


ICOM 


Full  line  of  Radios 
and  Accessories 


IC-W2A 


Full  ICOM  line 
Radios  &  Accessories 


pC-730 


AEA  *  ASTRON  •  COMET-  CUSHC RAFT  •  DIAMOND  •  KANTRONICS  •  MFJ 
*  SANGEAN  *  SONY  SHORTWAVE  •  DRAKE  *  MANY  MORE . 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1  -800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203-667-3561 


LE MINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET,  NEWINGTON.  CT06111 

Hours:  M-F  10-6.  ,^_^ C.O.D.s    Same  Day 

SAT.  10*4  p3Z]  f^g^  U£^  OK        Shipping 


CIRCLE  234  ON  HEADER  SERVICE  CARD 

73  Amateur  Radio  Today  ■  September,  1992     S5 


Number  28  on  your  Feedback  card 


p  roumoer  *.a  on  your  i-eea 

73  INTERNA  TIONAL 


Amie  Johnson  N1BAC 
43  Old  Homestead  Hwy, 
N.  Swanzey  NH  03431 

Notes  from  FN42 

As  I  am  writing  this,  one  of  ham- 
dom's  annual  events  is  taking  place: 
Field  Day  in  the  United  States.  I  usual- 
ly chat  about  it  in  my  column  because 
it's  one  of  those  events  that  ALL  can 
take  pari  in  and  have  a  good  time. 
Whether  you  are  interested  tn  HF  or 
VHF/UHF  contesting,  satellite  con- 
tacts, packet,  home-brewing  antennas, 
etc,  Field  Day  has  something  for  ev- 
eryone, even  camping  out  and  cook- 
ing. 

One  thing  t  have  found  out  in  the 
past  is  that  there  has  to  be  at  least 
one  contact  person  to  turn  chaos  into 
Order  Those  of  us  in  the  Keene.  New 
Hampshire,  area  were  very  lucky  to 
have  Doug  KD1GJ  volunteer  to  coordi- 
nate our  efforts  Of  course  there  were 
many  others  who  got  involved  but 
won  7  be  mentioned  in  phnt  here  due 
to  tack  of  space. 

Location  is  another  important  factor. 
This  effort  took  place  in  Wheelock 
Park,  one  of  the  many  parks  In  Keene. 
We  were  able  to  operate,  as  well  as  be 
spectators  at  many  sottbali  games, 
some  that  went  late  into  the  evening. 
We  even  had  some  of  the  spectators 
of  the  games  coming  over  to  our  loca- 
tion and  watching  what  we  were  doing. 

We  operated  2 A  (primarily  on  40 
and  80  meters)  with  one  HF  rig 
hooked  to  a  delta  loop  antenna  hung 
from  one  of  the  tali  pine  trees  sur- 
rounding our  position.  The  other  HF  rig 
used  a  five  band  vertical  antenna  posi- 
tioned in  the  outfield,  behind  second 
base,  on  an  unused  softbail  field.  Both 
rigs  and  computers,  used  for  logging, 
were  supplied  with  AC  power  from  a 
generator  which  ran  very  nicely  for  24 
hours,  without  ever  being  shut  down. 

The  last  position  contained  the 
satellite  operation,  powered  by  a  bat- 
tery which  had  been  charged  by  a  so- 
far  cell  for  many  days  before  Field 


Day  t  think  putting  the  antennas  to- 
gether for  the  satellite  operation 
brought  us  the  most  Spectators  during 
the  setup. 

One  thing  that  I  will  always  remem- 
ber about  Field  Day  happened  several 
years  ago  while  I  was  on  vacation  in 
Gunnison  Colorado,  I  was  able  to  op- 
erate with  some  hams  there,  contact- 
ing several  stations  back  here  with  op- 
erators I  knew  personally  Wett,  thts 
year  I  didn't  make  tt  to  Colorado  but  I 
did  the  next  test  thing:  t  was  able  to 
contact  W0GYV,  the  group  in  Gunni- 
son, on  15  meters.  The  fun  thing 
about  it  was  that  I  was  mobile  at  the 
time  with  my  trusty  Atlas  210X,  on 
my  way  home  for  some  sleep. 

I  guess  the  central  theme  of  my 
comments  in  this  column,  as  welt  as 
many  of  my  other  columns,  is  that  this 
is  a  very  small  world  indeed.  We  are 
able  to  make  tasting  friendships, 
sometimes  without  ever  meeting  the 
other  person.  But  many  times  we  get 
lucky  and  meet  some  fantastic  people 
who  become  our  Mends  for  life. 

What  am  \  trying  to  say?  Make  the 
best  of  everything  now.  cultivate  new 
friendships,  and  enjoy  life  to  its 
fullest!— Amie t  NWAC 

Roundup 

Bulgaria  From  Mifen  Postadshieff 
LZ2MP:  Just  a  reminder  that  the  L2 
DX  Contest  will  take  place  on  the  first 
Sunday  in  September  from  0000  lo 
2400  UTC,  3510-3560.  7000-7040, 
14000-14060,  21000-21080.  28000- 
28100  kHz,  CW  only.  Send  logs  for 
each  band  with  a  summary  sheet  not 
later  than  30  days  after  the  contest  to 
Central  Radio  Clubh  PO  Box  630, 
Sofia  1000,  Bulgaria. 

Japan  From  a  fetter  from  Frank  L 
Striegi  7J1AAUKA2TNZ.  President  of 
TIARA  in  1972,  a  lew  foreign  hams 
organized  TIARA,  the  Tokyo  Interna- 
tional  Amateur  Radio  Association.  At 
thai  time,  the  world  was  a  different 
place.  Japan  did  no!  command  the  at- 
tention and  interest  thai  it  does  now. 


Most  people  outside  Japan  did  not 
know  about  sushi  and  sumo,  and 
Japanese  amateur  radio  equipment 
was  coming  into  greater  use.  Amateur 
radio  operation  for  foreign  hams  in 
Japan  was  also  different.  Those  wore 
the  days  bet  ore  reciprocity,  when  all 
non-Japanese  hams  who  wished  lo 
operate  in  Japan  had  only  two  options: 
operate  a  Japanese  club  station,  or 
pass  the  Japanese  language  amateur 
license  examinations 

The  founding  members  could  not 
have  foreseen  the  immense  changes 
that  would  occur  in  Japan,  nor  could 
they  have  guessed  that  TIARA  would 
grow  into  a  major  organization  with 
about  1 00  members. 

tn  the  mid-1980s,  TIARA  club  offi* 
cers  were  instrumental  in  facilitating 
reciprocity  agreement  negotiations  be- 
tween Japan  and  the  U.S.,  and  now 
such  agreements  exist  between  Japan 
and  the  United  States,  Canada, 
France.  Germany,  and  Australia.  For- 
eign hams  coming  to  Japan  can  obtain 
information  from  TIARA  on  operating 
in  Japan  and  assistance  in  setting  up. 
Several  TIARA  members  are  VEs.  and 
they  hold  frequent  testing  sessions  for 
hams  who  wish  to  obtain  or  upgrade 
U.S.  licenses.  (That's  greai!!f-Amiej  In 
addition  to  serving  the  needs  of  for- 
eign hams  in  Japan,  we  work  to  further 
comradeship  and  cooperation  be- 
tween Japanese  and  foreign  hams. 
The  Japan  Amateur  Radio  League 
(JARL)  and  TIARA  have  buitt  a  coop- 
erative relationship,  and  under  the 
sponsorship  of  JARL  TIARA  partici- 
pates in  the  annual  hamfest  at  the 
Tokyo  Haru mi  Fairgrounds. 

Japan  is  complex.  II  has  the  largest 
Asian-language -speaking  amateur  ra- 
dio community  in  the  world,  with  over 
one  million  licensed  hams.  Many  of 
Japan's  hams  are  highly  advanced, 
with  sophisticated  equipment  and 
technical  knowledge,  TIARA  must 
function  as  both  a  bridge  and  an  out- 
post; this  is  a  real  challenge!  Many  of 
our  foreign  members  cannot  function 
in  Japanese.  High  member  turnover 
occurs  since  many  members  are  here 
for  a  short  time.  We  have  a  few  retired 
members  with  extensive  free  time  lo 


Photo  A.  The  wedding  picture  of  Keishi  Kishimoto  JF1BNR  and  Biitette  DU1BE. 
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dedicate  to  the  club.  Also,  unfortunate- 
ly, we  tend  to  be  isolated  from  support 
f mm  ham  communities  and  associa- 
tions in  our  home  countries. 

So  congratulations  are  due  to  all 
members  of  TIARA,  past  and  present, 
foreign  and  Japanese,  it  is  their  efforts 
that  have  built  and  sustained  TIARA. 
We  hope  that  during  the  next  20  years 
TIARA  wiil  continue  to  be  of  service  to 
its  members,  and  to  the  worldwide 
amateur  community  ,  .  .  de  Ron 
Fenne.  7J1ABE/NA3G. 

Weddings  are  always  happy 
events,  but  even  more  so  when  both 
bride  and  groom  are  hams!  Photo  A 
shows  the  wedding  reception  of  for- 
mer TIARA  Vice-President  Keishi 
Kishomoto  JFiBNR,  Billett  DUiBE. 
and  some  of  the  many  invited  guests. 
AIJ  but  one  ol  the  people  in  the  photo 
are  hamsl  The  only  non  ham  is  the 
XYL  (in  kimono)  of  the  person  taking 
the  photo.  JA1SQD.  Several  of  the 
speeches  given  during  the  reception 
mentioned  Keishi's  deep  interest  in 
ham  radio,  and  how  it  came  (o  be  a 
key  factor  in  bringing  him  together  with 
Biliette.  {Frank  L  Striegi  7J1AAL,  4- 
39-7-503  Kaminoge,  Setagaya-kur 
Tokyo  I58r  Japan} 

Scotland  From  John  "Paddy" 
McGitl  GM3MTH:  The  Scottish  Tourist 
Board  (Radio  Amateur)  Expedition 
Group  events  for  September  are: 
GB2NTS  at  CuLzean  Castle,  Mayboie. 
Ayrshire,  and  the  4th  Annual  8  Nations 
National  Trust  Event  with  10  stations 
operating  in  the  UK  and  Ireland  from 
National  Trust  Properties  on  Septem- 
ber 19-20.  Some  of  these  stations  be- 
ades  GB2NTS  are  GB2NTU.  EI7M/P, 
EI4DCD,  GB2NTW.  GB2NTG, 
GB2NTE,  GJ3DVC,  and  GT3FLH. 
More  information  is  available  from 
Paddy  at  9,  Ramsay  Place,  Coat- 
bridge, Lanarkshire,  Scotland.  MLS 
5RE.  The  next  scheduled  event  is 
November  30. 

Switzerland  From  the  International 
Telecommunication  Union  (ITU)  Press. 
The  instrument  of  accession  of  the 
Govern  me  ni  ol  the  Republic  of  Croatia 
was  deposited  with  the  ITU  on  3  June 
1992.  making  this  country  Ihe  169th 
member  of  the  Union. 

Croatia  ts  bounded  on  ihe  north  by 
Slovenia  and  Hungary,  on  the  east  by 
Serbia,  and  on  the  west  by  the  Adriatic 
Sea.  It  covers  an  area  of  about  56,500 
square  kilometers,  with  a  population  of 
approximately  4,764r000  (1991).  Its 
capital  is  Zagreb. 

AUSTRALIA 

DavKt  Horsfail  VK2KFU 

PO  Box  257 

Wahroonga  NSW  2076 

Australia 

Internet:  dave@ips,OZrAU 

Packet: 

VK2KFU©VK2RWLNSW\AUS£)C 

Following  further  development  of 
amateur  radio  in  Australia,  the  regula- 
tions are  about  to  be  significantly  over- 
hauled, and  the  ~Code-tess  Novice*  is 
about  to  become  a  reality.  Details  are 
sketchy  at  the  moment,  but  it  looks 
like  Novices  will  gain  a  part  of  the 


1691  MHz  Weather 
Satellite  System 

1691  MHz  HemtPre-amp. 
model  TS-1691-P.Amp  $299 

1691  MHz  Receiver 
model  TS-1 69 1-Recvr  $450 

Decoder  Board  &  Software 
mode!  T5-VGA-SAT3  $300 

Decoder  Board  4  Software 
model  TS-VGA-SAT4  $399 

Low  Loss  (microwave)  Coaxial  Cable  (65  ft} 
with  connectors. 

model  1691 -coax  ass'y  $55 

1691  MHz  Loop- Yagi  Antenna 
model  1 681 -LY(N)  $99 

1691  MHz  Loop-Yagi  Extension 
moden691-LY-XTN  $85 

Demonstration  Disc  (IBM-PC  VGA  compare) 
of  signals  recorded  from  WX-SAT  system .     $5 

Shipping:  FOB  Concord,  Mass, 
Prices  subject  to  change  without  notice. 


SUMMER  SPECIAL 


$500 


UOTMKKWJVQ 

8f  CABLE  5SI»  2FSCWI 

SP£AK£R   Si 0.00 

UtCS         s^s  w 

SEEXECH    *?-V*  **"*    SO  WATT  OH AWEH  UNIT  ON L Y.  3E0  00  EACH 

WITH  ACC.  GROUP  S1 10  QO  |NO  ELEMENT) 

B0-MOrMICORST74flIA3803BA5P  11 -ALL  ACC  ,  AS  T5  $tE>5  00  EACH. 

MT  W$  HB  tSO^lGO,  JIF  TONE.  1  SET  ELEMENSS,  AS  ISSS5.QQ 

T54  MlCOR  DRAWER.  450-470,  S125.OT 

T54  MJCOR.  47D-&12.  550  00 

MlCOR  4&W.  132-150  DRAWER.  $85  00 

CAU  OH  WRITE  FOE  CQHBCMI  FITEI- 
All SAlS   CASM   OR   CEHTIREDFUN06    SAPPED B* UPS 

CW.  WOLFE  COMMUNICATIONS.  INC 


*  FAX  *  FAX  *  FAX  * 
(406)252-9617 

•  TELEPHONE  •TELEPHONE  * 
(406)252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 


® 


SPECTRUM  INTERNATIONAL.  INC 

a  Post  Office  Box  1 084,  Dept.  S 
Concord,  Mass.  01742.  U.S.A. 
Phone:(508)263-2145 
Fax:  (508)  263-7008 


ViewPorf  VGA 

Cok*  SSTV  tor  IBM    Clones 


Futurtt:  Reortm  8.  12.  24  arid  &  &w  36  or  71  and  Mi.  MS.  SI,  S2 
FULL  COLOR  m  REAL  TIME,  ins  pcU,i*«  *pp#i'  en  th#  ic#sp  u 
r*<*-v*0    Transffifli  8    %2,  ?*.  »*d  3G  BW  *ftfl  36  Of  72  COLOR   Ths 


Complete  Kit  Only  , . . 
Assembled  &  Tested  . 


$  169.95 
$  229.95 


CIRCLE  183  ON  READER  SERVICE  CARD 


CA  Resdents  add  7  75%  sales  taw  SAH  $6  50  ( insured) 
FOf&Qtl  Orders  add  20%  Fcr  cjlaiog 
send  tegS  sue  SASE  ( 52t)  fo 


J&U    A  &  A  Engineering    €S 


kkhom 


otnto 


enter 


0 


AUNCO       ICOM      YAESU 

SPECIAL    SPECIAL 

CALL 


For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHIPPING  UPS  SURFACE 
{on  purchases  of  S50.O0  or  more  except  antennas) 


3900  S.  Broadway,  Suite  6 

Edmond,  Oklahoma  73013 

LOCaJ  &  Info  (405)  359-9554 

C.O»D«  Fax  I405)  359-9556 


CALL  TOLL  FREE 
1  -800-70  K-HAMS 


Hours  of  Operation 
M-F  1 0-6 
Sat   1 0-2 
1  ^800-76 5-4267    Showroom  closed  Mondays 


2531  W.  LePaJm*  i  K  -  Anaheim,  CA  92801  *  714-952-2114 


Say  you  saw  il  in  73! 


CIRCLE  109  ON  READER  SERVICE  CARD 


17th  Annual  Va.  Beach 
HamFest  /  Computer  Fair" 

ARRL  Roanoke  Division  Convention 


Sept  19&20,  1992 
Va.  Beach,  VA 


/  Major  Commercial  Exhibitors  &  Dealers 

/  Amateur  Exams  &  Upgrades 

/  Special  Guest  -  Gordon  West.  WB6NOA 

/  DX  Forums  -  Technical  Forums 

/  Major  Computer  Dealers 

/  Excellent  Food  Service 

s  Held  at  The  Ma.  Beach  Pavtfioft 

J  Plenty  of  FREE  Parking 

/  It's  still  Vacation  Time  at  the  Beach! 

s  Lots  of  Nearby  restaurants,  museums, 
historic  sites  -  Wifliamsburg,  Busch 
Gardens,  Norfolk  Naval  Base  &  more! 


General  Admission  -  $5  Advance  -  $6  At  The  Door 
Tickets  Good  for  Both  Days! 


Tickets  &  General  Info 

Manny  Ste^ne^  K4DOR 

3512  0tympiaLane 

Va,  Beach,  VA  23452 

(804)  340-61 05 


Send  SASE    Checks 
Payable  to  TRC.  Inc. 


Exhibitor  Info 

Lews*  Steingoid.  W4BLO 

3449  Dickens  Drive 

Va,  Beach,  VA  2345? 

(804}  486^3B0O 


UNIVERSAL  RADIO  HAS  MOVED 


Universal  Radio  has  moved  four  miles  to  its  new  expanded 
location.  We  are  now  only  15  minutes  from  downtown  Columbus 
and  the  Columbus  airport.  Visit  our  big  operational  showroom.  We 
carry  all  lines  of  new  and  used  shortwave  and  amateur  equipment. 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  about? 


/ 


NEW  LOCATION 


6830 


Tutting  Road 


Store  Hours 
Mof>,-Ffl.     10:00-5:30 
Thursday    10:00-8:00 
Saturday   10:00-3:00 


HUGE  COMMUNICATIONS  CATALOG 


The  new  Universal  Radio  100  page  communications  catalog 
covers  everything  that  is  now  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast  Equipment,  antennas,  books  and  acces- 
sories are  all  shown  yyjtfi  prices.  This  informative  publication  is 
available  FREE  by  fourth  class  mail  or  for  $1  by  first  class  mail. 


Universal  Radio,  Inc. 

6830  Americana  Pkwy* 

Reynofdsburg,  Ohio  43068 

800  43V3939  Orders 
614  866-4267  Information 
614  866-2339  24  Hour  FAX 


CIRCLE  278  OH  READER  SERVICE  CARD 
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Photo  B.    New  L/ffl_  clubhouse,  visitors,  and  antennas. 


70cm  band,  as  well  as  their  current 
2m  FM  privileges,  with  HF  an  option. 

It  is  not  Known  whether  they  will 
gain  a  special  suffix  (there  are  not  a 
lot  of  suffix  blocks  left)  or  whether  call- 
signs  will  be  issued  from  the  currenl 
Novice  blocks.  There  was  talk  of  a 
special  prefix  (as  distinct  from  VK),  but 
personally  I  see  no  need  lo  distinguish 
code-tess  Novices  from  their  CW-qual- 
rfied  brethren. 

Packet  radio  does  not  appear  to  be 
included,  but  there  is  pressure  to  do 
so.  II  Novices  are  permitted  to  use 
packet  radio  (with  no  CW  qualification, 
hence  no  access  to  HF)  this  will  be 
one  of  the  mosl  significant  develop- 
ments in  amateur  radio  in  this  country. 
Packet  radio  needs  an  influx  of  techni- 
cally-inclined people,  usually  the  same 
ones  who  see  little  relevance  in  Morse 
code,  and  the  Novice  license  is  partic- 
ularly attractive  to  young  people,  Lei's 
hope  that  Novices  will  be  allowed  to- 
trade"  CW  for  packet! 

Full  details  will  be  available  soon 
and  1  will  summarize  the  changes  next 
time. 

BRAZIL 

Carlos  Vienna  Cameiro  PY1CC 
Afonso  Pena,  43/701 
20270-240  Rio  cte  Janeiro 
Brazil 

Radio  Amateur  in  RIO-92  Ecology  Summit 

A  few  months  ago.  before  the  Inter- 


national Ecology  Summit  for  Environ- 
ment and  Development  took  place  in 
Rio,  the  Federal  University  of  Mato 
Grosso  do  Sulf  in  the  southwestern 
part  of  Brazil,  got  in  touch  with  our 
LABRE  RJ  (Rio  de  Janeiro  branch) 
and  Paulo  PT9PD5,  Director  of  Mato 
Grosso  do  Suis  LABRE  MS,  and 
started  initiatives  so  that  three  or  four 
students  of  joumaEsm  could  come  to 
Rio  and  have  official  facilities  for  their 
stay  here. 

The  day  finally  came  lor  the  three 
or  four  studenls  to  arrive  10  cover  me 
mosl  imponant  conference  in  the 
worldp  the  Rio  Ecology  Summit.  You 
know  students  and  journalists,  don't 
you?  Or  do  you? 

The  three  or  four  expected  visitors 
were,  in  fact,  a  noisy  group  of  25 
young  girts  and  boys,  all  excited  by 
the  feverish  opportunity  oi  such  an  ex- 
perience,  their  first  real  contact  with 
responsible  journalism! 

One  by  one.  all  promises  for  shel- 
tering and  nourishing  the  now  25.  in- 
stead o*  the  announced  three  or  four, 
FAILED!  And  what  was  left  was  the 
bitter  reality  of  a  question.  WHAT  DO 
WE  DO  NOW? 

The  Army's  Copacabana  Fortress 
Command  offered  a  "camping  solu- 
tion" using  military  emergency  bar- 
racks and  a  "camping  site"  inside  the 
fortress.  No!  had  a\  alt!  Alter  all.  the 
students  would  get  safety  and  Co- 
pacabana Beach!  After  two  days  of  a 


meager  diet  food  was  guaranteed  by 
the  Rector  of  another  university. 

The  last  problem  to  solve  was 
where  the  students'  headquarters  for 
operation  would  be  The  LABRE  RJ 
opened  its  doors  lor  them  for  as  long 
as  necessary,  and  this-  meant  1 5  days 
of  wonderful  familiarity,  boys  and  girls 
shuttling  to  RIO-92  and  having  their 
articles  sent  by  packet  radio  and  HF 
radio  twice  a  day,  by  at  least  1000  and 
1500  UTC.  and  receiving  news  back 
from  their  far  distant  relatives  and 
loved  ones. 

The  BRA-NET  was  a  Packet  Radio 
Program  in  Portuguese  for  BRAZIL, 
and  in  English  for  DX,  with  Paulo 
PUUUD  and  ErJson  PUUTE  as  edi* 
tors.  LABRE  RJ  was  happy  lo  show 
one  more  way  radio  amateurs  can 
help  people,  no  matter  what  the  sub- 
ject t  In  our  society. 

After  15  days  use  of  LABRE  RJ's 
headquarters,  when  the  Ecology  Sum- 
mit RJ0O92  was  over,  the  students 
moved  back  to  Mato  Grosso  do  Sul 
University  knowing  more  about  radio 
amateurs,  this  almost  unknown  fantas- 
tic helping  tool  for  the  development  of 
nations. 

LABRE  RJ  offered  them  a  final 
farewell  cocktail,  and  this  sure  was  a 
happy  ending  to  an  unusual  adven- 
ture, joining  with  university  youthH  to 
plant  the  seeds  of  our  hobby  in  the 
wonderful  soil  of  one  of  our  high-class 
universities. 

73  de  Cart,  PY1CC 

CANARY  ISLANDS 
SPAIN 

Woodson  Gannaway  EA8/N5KVB 

Apanado  n 

35450  Sta  Madre  Guia  (GO 

Islas  Canaries 

Spain 

This  spring  saw  the  official  dedica- 
tion of  what  Is  almost  certainly  the 
most  beautiful  clubhouse  in  the  world. 
In  an  earlier  report  I  mentioned  thai 
the  URL  was  busily  enlarging  and  re- 
modeling their  "shack"  m  Las  Pal  mas 
(de  G.G+}.  They  took  an  already  nice 
clubhouse  and  completely  redid  it. 
complete  with  a  second  story  and  new 
antennas. 

Richard  Baldwin  W1RU  and  his 
wife  Phyllis  came  from  mainland  Spain 
to  participate.  As  the  IARU  conference 
was  in  session  and  Richard  is  the 
head,  they  were  relatively  close, 
Richard  commented  that  the  idea  of 
the  clubhouse  for  the  whole  family 
was  a  Latin  phenomenon  and  that  this 
was  by  far  the  nicest  one  he  had  seen 
in  his  travels.  Alfonso  and  all  the  club 
members  are  justly  proud  of  iL 

Although  the  clubhouse  auditorium 
is  ample,  it  was  filled  to  overflowing  for 
the  official  dedication.  As  usual  the  top 
government  officials  attended  and  par- 
ticipated. As  you  know,  the  King  of 
Spain  is  a  ham,  and  early  plans  in- 
cluded the  possibility  of  his  honoring 
us  with  his  presence.  The  skiing  acci- 
dent he  suffered  ruled  out  the  possi- 
bility, bui  he  dkJ  honor  the  club  with  a 
personal  radio  contact  during  the  fes- 


tivities. Trie  HF  radio  room  was  jam* 
packed  during  that  contact  but  I  heard 
a  little  from  the  hail.  Afterwards  there 
was  a  lunch  at  a  nearby  restaurant 
and  Canary  folk  music.  Unfortunately  J 
had  to  leave  to  attend  another  meeting 
but  I  have  no  doubt  that  it  was  a  mem- 
orable  afternoon.  It  included  fire- 
works—I  saw  and  heard  them  Irom 
the  bus  as  I  went  down  the  hltl  to- 
wards town, 

73,  Woodson.  EA8/N5KVB 

ISRAEL 

Bon  Gang  4X1MK 

Kibbutz  Urim 

D,Negev8553Q 

Israel 

Packet:  4X1 MK  &  4X43VJSREU 

UFOs  in  Eitat 

Meir  4X4JP  recounted  in  a  regular 
report  from  Eifat,  Israel's  southern- 
most point,  that  an  unknown  amateur 
who  apparently  arrived  in  Eitat  go!  on 
the  local  calling  frequency  145.55  and 
called  CO  CO  CO  for  a  week.  Meir 
was  overjoyed  at  the  increase  in 
Ei  la  Is  amateur  population  (there  are 
only  two  hams  residing  in  Eilat),  but 
answering  the  caller  produced  no  con- 
tact. Then  Meir  thought  that  the  ham 
might  be  listening  "reverse1*  and  called 
him  600  kHz  down,  but  still  no  reply. 
On  and  on  went  the  calls  CQ  CQ  CO 
from  U5MIR.  with  no  regard  to  Weir's 
replies.  In  his  report  to  the  HaGACs 
editor  (the  I  ARC  magazine)  4X6LM, 
Meir  thought  that  perhaps  Shlomo 
knew  who  U5MIR  was.  Indeed  Shlo- 
mo did  know,  just  having  finished  edit- 
ing a  special  issue  devoted  to  satellite 
communications.  U5MIR  was,  of 
course,  Sergei  Krikatov  "stranded"  on 
the  Russian  Mr  space  station  orbiting 
the  earth.  Sergei  has  since  returned 
safely  to  the  earth.  Meir's  signal  was 
probably  lost  in  the  QRM  when  Sergei 
came  into  Israels  skies, calling  CO. 

Mark  Stern  4Z4KX  completed  a 
successful  QSO  with  Sergei  in  Rus- 
sian, having  been  briefed  on  the  pro- 
cedures by  Shlomo  who  has  over  the 
past  several  years  exchanged  packet 
and  voice  communications  with  Mir. 
The  trick,  says  Mark,  is  to  listen  on 
143.625  MHz  when  Mir  Is  over  your 
skies.  If  you  hear  Russian  communis 
cation,  then  Mir  is  in  contact  with  one 
of  its  official  ground  stations,  and  they 
are  not  listening  to  the  ham  band. 
However,  if  the  frequency  is  silent, 
then  jump  to  145.55  and  give  them  a 
call  on  voice  or  packet. 

For  about  three  minutes  Marti  chat- 
ted with  Sergei,  who  told  him  that  they 
had  just  finished  dinner  up  there,  and 
passed  greetings  to  the  Israeli  ama- 
teurs listening,  as  he  is  always  happy 
to  make  contact  with  our  country. 
Then  Shlomo  (who  Mark  calls  a  "vet- 
eran astro nauf)  came  into  the  QSO  to 
pass  on  his  greetings. 

OD5NG  Bites  the  Bullet! 

For  many  years  hams  operating  the 
digital  modes  (RTTYt  AMTOR.  and 
packet)  have  seen  the  call  of  "Tom" 
005MG  pop  up    His  bulletins.  The 
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OD5NG  Hit  List,  were  world  re- 
knowned,  aiy*  through  rus  USA  OSL 
manager  he  "confirmed*  Lebanon  for 
many  DX  chasers.  He  was  also  no 
stranger  to  Israeli  hams,  exchanging 
HF  digital  contacts  with  them,  and 
corresponding  with  us  in  the  4X  VHF 
Packet  Net  via  a  HF  gateway  in 
Greece.  Many  may  recall  "Mike" 
OD5MA  from  Nabitiyye  in  southern 
Lebanon  who  contacted  us  on  2 
meters  FM.  and  was  even  a  guest 
of  the  Tel- Aviv  hams.  However,  Mike 
later  disappeared,  and  it  was  (eared 
indeed  from  Ihe  face  of  the  earth, 
as  was  sadly  the  case  with  so  many 
in  his  war-lorn  land.  However.  Tom* 
OD5NG  kept  on  going  from  his  QTH 
that  he  gave  as  Rashaiyye,  also 
tn  southern  Lebanon,  and  had  no  fear 
of  continued  contacts  with  4X-land, 
A  while  ago  It  became  clear  as  to  why 
'Torn"  had  been  operating  from  the 
safest  place  in  Lebanon — mainfy  In 
Israel.  The  following  is  an  excerpt  from 
a  bultetin  issued  by  Jim  4X1 RU: 
"Thomas  Tom*  Graham,  who  was 
known  to  use  Ihe  callsign  OD5NG, 
was  forced  lo  curtail  his  clandes- 
tine operations  from  a  small  village 
located  in  the  no n hern  part  of  Israel. 
During  the  first  part  of  February,  the 
Israel  Ministry  of  Communications 
raided  his  station  and  confiscated 
all  of  his  equipment  ...  He  had  ac- 
quired various  awards  as  if  he  were 
the  single  entry  from  Lebanon,  and 
had  worked  many  stations  giving 
them  'credit'  lor  working  Lebanon  on 


Photo  C.  Officials  at  Ihe  dedication  of  the  new  clubhouse  for  the  URL 


RTTY;  AMTORh  and  packet . .  ." 

According  to  Corinne  4X6VTt  Tom" 
was  an  elderly  man,  and  he  and 
his  wife  were  packed  up  to  leave 
Israel,  where  they  had  been  living  for 
several  years,  to  go  back  to  his  home 
in  Soulh  Africa.  He  was  taken  into 
police  custody  tor  a  few  days  for  ques- 
tioning, but  was  released  and  allowed 
to  leave  the  country  on  the  date 
he  had  planned  to.  At  any  rate,  we  in 
the  world  amateur  community  had 
"the  wool  pulled  over  our  eyes"  for 
many  years  by  this  pirate ,  who  had 
never  held  a  ham  license.  To  quote  the 
immortal  Kurt  Vonnegut.  "So  it  goes/ 


Saving  The  Ozone  Layer 

Translated  from  the  April  issue  of 
HAGAL,  the  Israel  Amateur  Radio 
Club  Journal: 

Attention  Beam  Antenna  Owners 

According  to  an  announcement 
from  the  Ministry  of  Ihe  Environment 
and  the  Ministry  of  Communications, 
beginning  April  1st  It  will  be  forbidden 
to  use  beam  antennas  tor  the  high 
frequency  bands.  This  is  due  to  an 
international  decision  by  the  United 
Nations  dealing  with  the  quality  of 
the  environment  and  aimed  to  pre* 
vent  the  expansion  of  the  hole  in 


the  ozone  layer.  The  official  notice 
from  the  Ministry  of  the  Environment 
reached  the  Israel  Amateur  Radio 
Club,  along  with  an  interesting  offer 
in  which  beam  antenna  owners  will 
be  able  to  receive  a  vertical  antenna 
in  exchange  lor  their  beam  and  a 
nominal  fee.  Amateurs  interested  in 
receiving  an  alternate  antenna  are 
requested  to  apply  no  later  than  the 
first  of  April  to  the  IARC  member- 
ship Services,  [WOW!  i  wond&r  just 
how  many  really  did  report  to  the 
tARC  on  APRIL  1st  to  make  the  ex- 
change. Ron,  could  you  Find  out  for  us. 
please? — Amie} 


Used  Commercial  Gear 


45  Watt  GE  Mastr  (I  UHF 

30  Watt  GE  Century  II  VHF 

40  Watt  GE  Duple*  Exec  II  UHF 

40  Watt  Exec  II  UHF 

30  Watt  EF  Johnson  VHF 

45  Watt  Exec  II  VHF 

UHF  5  db  gain  mobile  antenna  ■  new 


$149 
$99 
$225 
$185 
$49 
$89 
$15 


Versatel  Communications 

Orders  V800-456-5543  For  inlo.  307-266-1700 
P.O.  Box  4012  •  Casper.  Wyoming  82604 
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n/. 


f 


EC  TOR  riNDER 


ZERO* IN 
THE    SIGNAL i 


\ 


HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING*  USES 

ANY  FM  XCVF. 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE-  TYPE 
VF-142  COVERS 
BOTH  2-HTRS  & 
22QMH2.   OTHER 
MODELS  AVAILABLE* 
WRITE  OR  CALL  FOR 
MORE  INFO. 
TYPE  VF-142 
$129.95    619- 

RADIO  ENGINEERS      565-1319 


S3. 50    SHIPPING 
CA.    ADD   TAX) 


3941  MT.  BRUNO  AGE  AVE. 
SAN  DIEGO  CA.92111 


Dish  System 

LIFETIME  " 
WAHHANTY 


Quality  Microwave  TV  Antennas 


WIRELESS  CABLE  -  IFTS  ■  MKDS  .  Amateur  TV 
Ufa  High  Gam  &fcto|*|  -  TaMabte  1.9  to  11  Ghr 

*  5-5- Channel  Dish  System     5199.95 
■  36- Channel  Dish  System     £149.95 

*  20-Channel  Dish  System     S124.9S 

*  •  Mt-Hni  Cc-nmercial  Grid  Antenna  |nm  snowi»;  Add  friti  ^n 

*  vift  Antennas,  Gumpnminis,  Custom  Tuning  Availed 

*  Call  or  write  /SASH  1c  THEE"  [dialog 

PHILLIPS  TECH  ELECTROmCS 
P.O.  Boot  B533  •  Scottsdate,  A2  B5252 
(602)  947-7700  jW.OO  Cretfl  ill  phone  arfen} 
■tofcrCat*  ■  tea  •  timncM  tigmt  •  COG  i  *  EhMHf  Pr«m| 
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Natural  Voice  Playback  Board 


III 

■  Repeater  Identifiers 

*  Contest  Sialics 

■  Silt  Alarms 

m  Kern  i  tie  Telemetry 

■  Weather  Stations 

■  Multiple  Language* 

•  Emergency 
Ann  o  tincemenl  * 


Data  Voice  -  DV-64 

Add  a  Rectified  Natural  Voice  \o  your  syvfcm  or  equipment, 
Voice  vocabularies  or  multiple  phrase*  up  to  I  minute  tn  i 
Natural  Voice  is  laved  in  Non- Volatile  E-Prom  memory.  (If 
power  is  removed  t  he  recordings  wi  1 1  not  be  lost).  Well  record 
your  message  |>)  in  a  male  or  female  voice  -  or -you  can  record 
the  Library  tn using  the  optional  5 US- IfltiOdevelopmeni  hoard 
on  an  IBM  lit  compatible  computer. 

Parallel  Input  Word  Select  Ji  ohm  Audio  output 

500  ma  KcyJfnc  Output  600  ohm  Audio  output 

32  Kb  sa  m  p  I  i  nj£  rate  t  9\  I  o  4-  I4v  S  u  p  ply 

Multiple  Modes  Siie  :  4.00'  *  -U5* 

30  sec  *  30  minute  Time  t  Con  nectars  Included 

Price  S  169.00  Single  Qiy  ^programmed) 

Palomar  Telecom*  Inc. 

300  Enterprise  St.  Suite  E 


(619)  746-7998 
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Next  Dii\ 


KS2 


E 


3 


Two-Color 
RtimiHr*  Assortment 

We   Ship  XrxtDay    2nd  Dor 


(if-  II 

lAntennasWest 

l<&01)   173*8425 


100  SI9.»5  $24.95 

200  M9,9$  SJ4.95 

400  S49>»5  S44.95 

500  S54.95  S49.95 

10*0  $99.95  SS9.95 

All  rtrd»nppd  %J  Jiv  | if    p n  '  ri ■%■  mill. 

Bo^  ?ooa:  S.  Pre*  o.  UT  w*>* 


A5AF 
SI9.9J 
$29,95 
539.95 
$44.95 
$79.9$ 
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WHY  PAY  MORE  TO  GET  LESS? 

\iMiihtr  general  fruyiitijs  program  offer*  mure. 


•  Scrolling  ktg  •  View  all  records  like  a  logbook  ■  Spreadsheet  «jlc 
inpui  *  41  *i>flJ  linn:  clftcks  *  Iambic  memory  keyen  5  -4Gwpm„  9 
mem  buffciv  Macro  keys,;  Pmg  Sn;  SutmUft!  &  Famswonh,  Trwis- 
pawn  o|icuiiionr  Sw/adj  mtw  *  200  yr,  calendar  *  DOS  btvell  • 
Custom  coltirA  *  Contest  nioder'nqKirt  *  Personal  daiahase  ■  Hot  keyx 
for  mulnplc  auto  entries  &  function*  •  On-screen  Help  *  Tt%  con 
trailer  •  Prug.  auto  em  ties  plus  country  *  DXCC  WAS  A  uncr  prog, 
awards  irncking  •  fieamheacUng*  •  Scrn.  mentti  &.  micpad  w/iuiu  date 
reminder  (keep  track  oTskedv  etc  J  •  tnstani  look-up  any  item  *  (JSL 
tracking  *  PthMs  taJtcls.  balch  QSL  reports  &.  tog:  all  or  tn  *otr  • 
Modify  aft>  «C*wd  *  10 mm.  t»mcr  *  Much  more  Includes  docunjenu 
turn  Jk  vhenutic  for  kcyer  atcrface 

ALTOLOG  PLLS .- .  SJ2.00* 

ALTOLOG  PLUS Ikss  keyer  &Tnt  Cntri) ....  $22.00* 

KKYER  INTERFACE  r«p-Mk uy  TX.a»d 

«pMfnfl  ti*  ^u^tiCof  kpurcucmal  JctbCk $40,00* 

Universal  Trx  Cn«l  Interface 

•  Wodu  with  all  computer  ready  tnrwxivers  *  SeJectible  | interred 
non  in  verted)  R  X  D  i  TXD  dam  I  O  *  If  u  tic  jnici  a  DB-  2  5  shell  Direct 
ccnneclmn  in  tmnpulcr  chminalo  die  need  for  a  DB-25  cable 

Trx  Cnlrl  INTERKACE  KIT S40.M* 

Trit  Cnirl  INTERFACE  dissembled) 1SSM* 

pFnrUSA«"Jer^  udd  S3  ship  it  kiiidtir^  for  each  Item.  (Oui^jdc  USA 
$5)  Kl.  Lmkr*.  muM  include  3.5 %  Mute  taa.  Call  sign  required  *iih 
!og  Tor  PC  XT.  AT  J60k free— any  moannf — hard  dnve ™* required 
but  recfmimended  for  Ainokw  Pluv  Ptui>   5.13  &  3  5  m    llnprit- 
Smn  Fn,  c«**lM  to  for  K«n»«d"*  X  lew-  other*  mt* 

Tn  CVMrtl  nHnuOaJf  TfllBtTtrtl  ■  %m 


R  \l  EM  ERPRISKS,  45ft8  N.  4Hth  Dr 
Phoeniv.  AZK5031  LSA 
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Simplex  Repeater  System 


J3 

a 

a. 

a 
2. 

c 
D. 

a 


s 


Handie  Talkie  ready  Plugs  into  spk/mic  jacks 

32  or  65  Second  operation   -  32K  bit  operation 
2  mode  operation.    Announce  or  Repealer 

-  Commercial  quality  3.2  kHz  pass  band 

-  Emergency  coordination  tests  and  drills 
•  Ckib  meetings  announcements 

Temporary  repeater  service's 
■  Range  extenders 
Passing  traffic 

-  Hiking,  fisnmg,  back  packing,  exploring 

-  Fox  hunting 

-  Great  wired  info  your  mobile 


± 
w 


s 
9 


9 

CD 

o 


rYj  ^ftfdrw^  H'tar/  Simpfcv  pan  do  Better! 
US  DigNal  Co  Direct     US  Money  Order  -  Prompt  Service 
3B0  Rougeau  Ave        Cerlihed  Cheque  -  Prompt  Service 

Winnipeg,  MB.  Personal  Cheque,  clearing  Time 

Canada  R2C  4A2        phone  (204)  661  6859 


QRP  'SHOUP  KITS' 

SUPER  EASY  TO  ASSEMBLE 

FOR  SERIOUS  QflP  OPERATWG 

•  RX  8040  RECEIVER 

•  TX  8040  TRANSMITTER 
(EACH  IOT  $  1&9  95  +  S6  00  S4H| 


THE  RX  6O40  RECEIVED  ORP  THE  TX  6040  TRANSMITTER 
'  DUAL  BAND  BO'JOin     SWrTCHABLE  AUDIO  FILTER  CW.'&SB 
METAL  CUSTOM  "MATCHiNG'  CABINETS  '  NECESSARY 
BELLS  &  WHISTLES     CONVENIENT  MULT)- PUSH  BUTTON 
SWfTO :  V3  -EATURES  J  Products  o*  *w  U.S.  A 

!  ADOmONAL  GREAT  -SHOUF  KITS? 

*  OFTIOfiAi  TN1TRHAL  AC  POWER  SUPPLIES' FOR  BOIHRX1TX 
■  CRTS!  AL  CONTROL  COKVERTtftS  FOR  HX  afrO  FOR  20,  30. 1 5t  1  Cta. 

-  RANDOM  WIRE  ORP  ANTENNA  TUNER  FOR  RX  8040  ANQ  TX  «HO 
'  AUDIO  FILTER.  SWTTCHABLE  FOR  CW/  SSfl-f  OR  EXISTING  FOGS 

*  WIRELESS  FM  MOWFTQH  FOR  ANY  RECEIVER  5»  FT  RANGE 
[FOR  1  WE  SH0UP-*IT  CATALOGUE  -  PLEASE  tMCLUOE  %M  STAMPS) 

INTROOtiCTOfly  SPECIAL  FOR  AUGUST  4  SEPTEMBER 

WE  WILL  INCLUDE  A  FREE  JNTERNAL  AC  SUPPLY  KIT  WITH  EACK 

ORDCR  OF  OUR  RX  0040  HECEJ  VEfl      A.  F*  N  T AS  T IC  443  00  SAVING 


(DONT  FORGET TO  REGISTER  FOR  NOV  VI  ■  ft*  6040  DRAWING) 

TECHNITR0N 

AMERICA 

3579  GRAN DJEAM  HO  .  ROSE  Cmr.  Ml  4*654 

(517)  685-2322 

'Shoup  Kits  Hal  marks" 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC  200  Film 
using  any  plain  paper  copter 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  &%  x  1 1  size 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 
5  Sheets  for  $3,95  W  Sheets  only  $5,95 
add  $i.50 postage  n Y fles.  add  safes  tan 

The  MEADOWLAKE  Corp. 

Dcpt.  SET  P.O.  Box  497 
Northport,  Mew  York  1 1766 
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QUICK,  EASY,  &    COMPACT 

FUsJi  card*  "NOVICE  thm  EXTRA'  theory  Keywords 
underlined.  Over  2000  sets  in  use!  For  beginner  OMs. 
XVU&ltJdt, 


NOVCE 

111  9% 

TECKT0OA* 

J  ID  95 

GENERAL 

S   9.« 

4NCED 

SlitS 

EXTRA 

114,45 
S  300 

2  W  more 

-t   400 

CLUB  DISCOUNTS 


Order  Today! 

from 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG,  MS  39404 
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PAY  TV  AND  SATELLITE  DESCR AMBLING 
ALL  NEW  1991  EDITION 


1992  edition  updates  latest  circuits,  tum-ons«  bypasses, 
bullets,  bags,  ofackciphers.  VCM  plus,  and  B*Mac  fixes. 

plus.  Telia  AIL  S15.SS.  Pay  TV  and  Satellite 
Desc rambling  V0L1  (BASICS),  1969,  1991  Editions  are 
all  different.  $14,95  each.  MDS  Handbook  $9.95. 
Satellite  systems  under  $600.  $12.95(52).  Any3/S29.95 
or  5/S49.95.  Scrambling  news  monthly  will  keep  you  up 
to  date  on  Plus  Breaks  $24.95/  Yr.  Special.  Everything 
we  have  Including  Video.  51 09.95.  New  Catalog  $1 


Scrambling  News,  1552P  Hertel  Ave.<  Buffalo, 
N.Y.  14216  COD'S  716-874-2088  Voice.'FAX 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114^  Hams,  via  your  computer 
S29  95  per  year  —  unlimited  use! 

8UCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  231 17 

703;  894-5777         800:  282-5628 
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Amateur  Radio 
Language  Guide 

■  Wnlten  especially  for  ine  ham  radio  operator 

■  Hundreds  ol  phrases  •  Vol,  1— incl  French. 
Spanish,  German,  Japanese.  Polish  •  vol.  2— 
in  el  Swedish,  Hal  tan,  Portuguese.  Croalian, 
Norwegian  Vol.  3— Incl  Russian.  Danish. 
Czech.  Korean.  Hawaiian  ONLY  $10 
Send  (10  per  wl.  in  US  (outside  U.S  $12.50  per  vol  | 

ROSE,  P.O.  Box  796,  MundeLein.  \l  60060-0796 
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Speak 

To 

The 

World 


SURVEILLANCE 


COUNTERMEASURES  Electronic  Devices 

Miniature  Transmitter  Kits..  $29,95  &  up  Voice  Changers, 

Vehicle  Tracking.  Touch  Tone  Decoders,  Phone  Scramblers. 

Ptione  Recording  Syslero.  Bug  5  Plane  Tap  Pelectocs! 


hour  number, 


stcies  phone  number  with  date 


£7*ST*A  FOR  CATALOG  SEND  *5  00  TO 

%jP4JN&    P.O.  «o>  M 7.  Buflalv,  NT  UM     (71*1  SBT.**« 


Sell  YOUR  used  gear 

in  73  Classifieds  .  .  . 

Call  Sue  Colbert 

1-800-274-7373 


REPEATER  LINK  CONTROLLER 


LINK  COMM  RLC-6 

ALLOWS  3  HUB  OR  CHAIN  LINKS 

CAN  BE  INTERFACED  TO  MOST  REPEATER 

CONTROLLERS 

DIRECT  CONNECTION  TO  5  CO  MM  5/6 

REPEATER  CONTROLLERS 

HALF  OR  FULL  DUPLEX  LtNK 

REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


fe-3       ONLY  $149.95 


LEO  DISPLAY  BOARD 
S-COM  CABLE      


■  -  -  -  - 


$29,95 
$9.95 


LINK  COMM 

PO  BOX  T071  •  BOZEMAN,  MT  59-771 
{406}  58  7-40&5 


CIRCLE  47  ON  READER  SERVICE  CARD 


JL. 


7  Z 


: 


GOLD  QST 


AEA  and  Kantromcs  ()v*  tiers:  You  need 
the  advanced  features  in  PkGOLD  for  AEA  and 
KaGOLD  for  Kantronlcs.  Put  away  PakratL 
Hostmaster.  LarvLJnk  Acuterm,  even  TCP/IP. 
Superior  features  &  performance  In  all  modes. 


i  z  i  sr-  tz,  "  -       ^—  \eTMxtrk  iiin*" 


'"~~ 


I  StiUiii  6)  Info 

|Z—sg-..-.l' 
\  Fum  uttn  Kf  v> 


] 


Popup 


You  Compart1: 
File  transfers, 
conferences, 
Multf-Session 
power,  Cut  and 
Paste  buffer, 
Scroll  3ac* 
buffers,  Robot 
CQ  mode  in  all 
non-Packet 

modes,  Logging,  Packet  and  ARQ  Quick 
Connects.  Screen  blanker,  DOS  shell,  and 
much  more.  Requires  8088  to  804SG  DOS 
systems,  desk  or  laptop,  25/43/50  line  mode. 
User  selected  colors,  any  serial  port,  runs  in 
Windows  &  Desqview,  KaGOLD  requires  ver 
5.0  ROM,  PkGOLD  runs  on  any  AEA  TNC.  Easy 
Install,  easy  to  run,  powerful  features.  The 
choice  of  demanding  users  worldwide. 

How  to  Orden  KaGOLD  or  PkGOLD  with 
Manual,  Online  Help,  Sound  Tutor  disk, 
Technical  Support,  Landline  BBS  access  is 
only  $7995,  plus  $5  for  S&fri  CA  res  add 
7.75%  sales  fax.  InterFle*  Systems,  PO  Bo* 
6418,  Laguna  Niguel,  CA  92607-6418.  (714) 
496-5639.  Include  your  callsign.  VISA,  MC 


i 


i 
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X-BAND  THAMSMITTER 

Miniature  (2%  x  3%  x 
rjGaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowfrequency 
pulling.  Great  forlong-range  testing  of  radar 

detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

Complete  Assembled  System — ...  $39.00 

Parts  &  Instruction  Kit $29.00 

Plus  $2. 00  Shipping  and  Handling 


INNOTEK  Inc. 


P.O.  Box  80096.  Fort  Wayne.  !N  46598 
(219)489-1711 

visa  ■  MasterCard  *  Check  *  Money  Order  ■  COD 
Money-Back  Guarantee 


73 
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Never  Say  Die 

Continued  from  page  4 

mosexuals  do  brainlessly  dumb  things 
—I  count  a  lawsuit  of  amateurs 
against  amateurs  as  totally  unforgiv- 
able—but  then  to  start  calling  names 
when  someone  objects  to  their  poison- 
ing the  amateur  radio  hobby  with  their 
paranoia  almost  gets  me  into  writing 
something  libelous.  No,  I'm  not  madP 
just  disgusted. 

Unless  Lambda  retracts  their  taw- 
suit  against  the  League,  repays  any 
expenses  they've  caused  us  mem- 
bers.  and  issues  a  blanket  apology  for 
libeling  me.  1  will  put  them  in  my  book, 
as  a  group,  along  with  K1MAN  and 
KV4FZ  as  embarrassments  to  the 
hobby. 

Most  of  our  worst  villains  are  gone. 
W2GY,  W2KFL  W1BUD,  and  W2BIB 
come  immediately  to  mind.  There's  a 
few  more  that  have  dropped  out  ot 
sight,  thank  heavens.  We  donl  need 
sewers  in  amateur  radio. 

Even  Easier  Newsletters 

When  the  first  practical  laptop  com- 
puter came  out  m  early  1983.  I  rushed 
to  the  nearest  Radio  Shack  and 
bought  one— the  first  day  they  were 
available.  That  was  the  trusty  old  Mod- 
el 100.  It  was  so  useful  that  I  gave 
some  away  as  gifts,  so  that  others 
could  enjoy  the  freedom  it  provided  to 
wnle  just  about  anywhere, 

I've  always  felt  that  t  had  a  good 
deal  to  do  with  the  conception  of  the 
1 00.  Back  in  the  very  early  days  of  mi- 
crocomputers a  Japanese  ham.  K. 
Nishi,  used  to  visit  me  and  talk  com- 
puters and  ham  radio,  rd  already  been 
the  first  publisher  of  Byte  and  was 
publishing  Microcomputing  and  73  at 
the  time.  I'd  been  publishing  rafts  of 
computer  oriented  articles  in  73  in  an 
"I/O"  section.  Nishi  shared  my  enthusi- 
asm for  these  new  computers,  so  he 
started  an  t/O  magazine  in  Japan. 

On  a  trip  to  the  US  for  a  computer 
show  Nishi  brought  me  the  first  LCD 
calculator  rd  seen,  ft  had  been  re- 
leased the  previous  day  in  Tokyo  by 
Sharp,  One  took  and  I  saw  the  fu- 
ture— microcomputers  the  size  of  a 
bookT  with  the  screen  built  into  the  lid. 
I  described  my  vision  to  Nishi — a 
book-sized  computer,  complete  with 
an  LCD  screen,  a  built-in  word  proces- 
sor. BASIC,  a  modem,  and  connectors 
to  the  telephone  line,  cassette  and 
disk  drives,  and  a  networking  bus. 

Nishi  went  (o  Radio  Shack  and  in- 
terested them  in  the  project.  Then  he 
went  to  Kyocera  and  got  them  to  de- 
sign the  computer  itself.  He  was  work- 
ing  with  Microsoft  at  the  time,  so  they 
did  the  software  development.  The  re- 
sult was  my  dream  of  a  truly  portable 
computer  which  could  be  used  in 
one^  lap. 

The  design  was  a  hit.  Kyocera 
made  an  almost  identical  unit  for  NEC, 
their  8200,  and  one  for  Olivetti  for  Eu- 
ropean distribution.  NEC  went  Radio 
Shack  a  tittle  better  by  making  their 
unit  so  more  memory  could  be 
plugged  info  one  sideT  greatly  expand- 
ing its  usefulness.  They  also  came  out 


wilh  a  cute  (and  inexpensive)  little 

printer— fit  in  a  jacket  pocket.  Radio 
Shack  never  seemed  to  really  have 
much  faith  in  their  100.  It  was  pretty 
much  left  to  third  party  firms  to  supply 
accessones  for  iL  They  did  come  out 
with  a  tiny  disk  drive— which  went  with 
me  everywhere t  so  I  could  save  my 
work  to  disk  and  free  up  the  computer 
for  more  work.  Added  memory  mod- 
ules came  from  Portable  Computing  in 
Seattle,  giving  me  three  or  four  32K 
memory  banks. 

My  trusty  100  was  in  daily  use  for 
nine  years,  going  everywhere  with  me. 
Oh.  I  realized  that  Hie  screen  was  lim- 
iting— only  40  characters  across,  but  it 
sure  was  easy  to  read  compared  to 
anything  else  I  could  find.  Sure,  1  got 
carried  away  by  DAK  ads  now  and 
then  and  Invested  in  a  newer  laptop, 
but  after  a  few  days  I  found  myself 
back  using  the  100  again, 

I  set  up  a  simple  letterhead  in  the 
100,  making  it  dirt  simple  to  answer 
my  mail,  1  had  no  need  for  a  secretary, 
I  did  all  my  own  correspondence,  A 
letter  doesn't  take  much  longer  to  type 
than  to  dictate,  and  since  I  work  weird 
hours— and  anywhere  I  happen  to 
be — this  was  the  perfect  answer  for 
me,  I'm  not  into  power  and  prestige, 
so  the  home-made  letterhead  ap- 
proach reflected  my  personality  per- 
fectly. 

Some  people  collect  prestige 
things.  Most  of  the  people  who  get  list- 
ed on  commissions  and  committees 
seem  to  be  in  it  mostly  lor  the  prestige 
involved.  Somehow,  when  !  get  on  a 
committee,  I  soon  find  that  I'm  doing 
all  the  work.  The  next  thrng  you  know 
I'm  the  president  I  joined  the  Peter- 
borough (NH)  Chamber  of  Commerce 
because  t  was  concerned  that  the 
town  had  no  long-range  planning,  I'd 
seen  what  a  mess  this  could  lead  to 
with  the  growth  of  Nashua  and  Mil  ford 
and  didn't  want  that  to  happen  to  Our 
Town  (as  Peterborough  is  known). 
Sure  enough,  after  a  coupJe  of  years  \ 
found  mysetf  the  president. 

I  didn't  have  a  lot  of  success  in  or- 
ganizing long-range  planning  for  the 
town,  but  I  did  manage  to  put  a  cork 
on  the  building  of  new  homes,  and  I 
made  the  Chamber  meetings  interest- 
ing, buiidmg  the  attendance  from 
around  10  to  over  a  hundred- 

Now,  getting  back  to  laptop  com- 
puters, my  wife  is  a  Macintosh  fan. 
She  does  her  artwork,  advertising, 
newsletters  and  promotion  of  her  how- 
to-dance  videos  { Butterfly  Video)  all 
on  her  Mac.  When  they  brought  out 
their  "portable*  a  couple  years  ago  she 
bought  one  immediately.  Yes.  it's 
portable,  but  itTs  so  heavy  \  had  to  do 
most  of  the  carrying  for  her  on  our 
trips. 

Then,  this  yearT  when  Apple  an- 
nounced their  new  laptop  Power- 
Books,  she  immediately  put  in  an  or- 
der for  the  top  of  the  line,  the  170. 
She's  so  into  the  Macs  that  she  went 
to  San  Francisco  for  a  Mac  show, 
where  She  won  a  PowerBook  TOO  in 
one  of  those  business  card  drawings. 
She  didtfi  need  two  of  'em,  so  t  tried 
out  the  100  and  quickly  discovered 


that  my  old  Radio  Shack  100  had 
been  replaced. 

The  Mac  100  is  easy  to  read  and 
mode  rat  eJy  easy  to  use.  The  old  Mod- 
el 100  was  so  simple  that  anyone 
could  master  it  in  10  minutes.  Well,  al- 
most anyone.  The  Mac  100,  supported 
by  several  inch -thick  manuals,  is  going 
to  take  me  a  long  lime  to  really  mas- 
ter But  old  Never  Say  Die  will  prevail. 
If  six-year-old  kids  can  do  it,  then 
dammit,  so  can  I. 

To  give  you  an  idea  of  the  power  of 
this  contraption.  I've  just  finished  writ- 
ing  a  little  treatise  on  repairing  our 
stupid  19th  century  model  educational 
system.  I  wrote  the  whole  works  on 
the  100.  I  then  formatted  the  material 
in  the  type  of  my  choice  and  watched 
my  printer  turn  out  a  44 -page  book,  all 
ready  for  printing.  I  did  up  a  dozen 
preliminary  copies  with  a  photo  copi- 
er—eleven  11"  x  17"  pages. 

Hey,  this  is  fun!  I  next  did  a  paper 
on  how  to  fix  the  lousy  mess  in  Wash- 
ington. How  to  make  Congress  hon- 
est. How  to  solve  the  deficit  How  to 
handle  the  inner-city  riots.  How  to  cut 
down  on  the  bureaucracy  and  get  our 
crvi*  "servants*  into  honest  work.  Thai 
printed  out  in  20  more  pages. 

lit  redo  these  pages  and  add  them 
to  my  earlier  Report  to  the  NH  Eco- 
nomic Development  Commission. 
That  should  bring  the  whole  report  to 
about  380  or  so  pages.  But  I  jusl 
couldn't  get  over  how  easy  it  was  to 
write  and  get  pages  ready  for  printing. 
This  is  the  answer  for  small  business- 
es. This  is  the  answer  for  dubs.  This 
ill  lie  laptop  computer  has  enormous 
power,  ft  comes  with  two  meg  of  RAM 
memory,  but  can  be  expanded  to  six 
meg-  It  has  a  built-in  20  meg  hard 
drive — expandable  lo  120  meg.  If  I 
keep  writing  books  like  this  I'm  going 
to  need  120  meg.  In  truth,  the  44- 
pager  look  under  30QK  of  memory, 
Yet,  unlike  my  old  Model  100,  I  was 
able  to  keep  this  all  in  one  document, 
and  not  have  to  break  it  up  into  32 K 
segments. 

The  computer  automatically  num- 
bers I  he  pages.  As  I  get  better  at  us- 
ing it  I'll  be  able  to  integrate  artwork 
and  photos.  I'm  not  sure  what  the 
street  price  is  for  the  Mac  100,  but  I'll 
bet  you  can  get  one  for  weli  under 
$1 ,000. 

If  you  have  anyone  In  your  radio 
club  who  knows  how  to  write,  urge  rem 
to  get  a  Mac  100  and  get  cracking  on 
a  club  newsletter  It's  easy  and  fun — 
and  it'll  help  attract  more  members 
and  get  everyone  more  involved  with 
the  club  activities.  Has  anyone  ever 
seen  a  strong  ham  club  without  a 
newsletter? 

If  I  wasn't  so  busy  with  my  own  work 
I'd  be  out  looking  for  contract  work  to 
do.  I  know  some  people  who  are  doing 
this  with  considerable  success— all 
based  on  doing  desktop  publishing  with 
the  Mac.  They're  doing  newsletters, 
books,  promotions  and  so  on. 

A  few  years  ago  the  ex-wife  of  an 
old  ham  friend  of  mine  bought  what 
was  then  the  state-of-the-art  in  com- 
puter typesetters.  She  set  it  up  in  her 
New  York  apartmem  closet  and  start- 


ed writing  books — mostly  on  contract. 
She  did  very  well  at  it  but  the  invest- 
ment at  that  lime  was  substantial  for 
the  equipment— and  a  good  deal  of 
paste- up  was  Still  needed. 

Now,  for  under  a  twentieth  ot  what 
it  cost  her,  you  can  get  a  Mac  Power- 
Book,  an  Apple  LaserWriter  printer, 
and  that's  all  you  need.  You  do  the 
typesetting,  layout  and  paste-up  all  on 
the  little  laptop  computer.  Then  you 
plug  in  the  printer  and  minutes  later 
you've  got  a  book, 

Ooops,  you  find  a  typo  on  page  271 
Big  deal  You  go  to  page  27,  make  the 
correction,  and  print  a  new  page  27.  If 
you  decide  to  add  a  chapter  or  para- 
graph, the  whole  document  automati- 
cally repaginates  for  you.  You  can 
even  call  a  miniature  version  of  the 
pages  to  your  screen  and  see  how 
they  look,  two  at  a  time. 

By  the  way,  if  you  can't  wait  for  me 
to  get  my  book  out  on  how  to  get 
America  going  again,  you  can  get  a 
dump  from  the  73  BBS,  It's  a  300+ 
page  book,  so  this  is  going  to  take 
some  time. 

Millions  of  New  Hams! 

Old-timers  will  go  ballistic  over  the 
whole  idea  of  opening  up  amateur  ra- 
dio to  not  just  a  few  hundred  kids,  as 
we've  done  lately,  but  to  millions. 
Lordy,  it'll  be  worse  than  031  Well, 
maybe — if  we  manage  to  recruit  mil- 
lions of  Southern  truck  driver  kids. 
Now  look  here  you  old  turkeys,  we 
have  some  95%  of  our  allotted  fre- 
quencies going  begging  for  activity. 
No,  t  just  counted  it  all  up  and  we're 
actually  using  far  less  than  one  per- 
cent of  our  allotted  frequencies  for 
which  ham  gear  is  readily  available  or 
can  be  sirnpiy  built. 

Sure,  \\  everyone  wants  to  pile  up 
on  a  few  channels  on  20m  phone,  it's 
a  mess.  But  way  down  in  the  lower 
reaches  of  the  band  it's  almost  wide 
open,  with  a  few  computer- wielding 
adventurers  going  at  high  speed  CW 
wilh  only  their  exciters  and  di poles  or 
even  verticals,  working  all  kinds  of  DX. 
ORM?  Har-de-han 

Look,  you  Old  buzzards,  Stop  your 
lousy  whining  and  griping  and  take 
some  interest  in  something  other  than 
yourself,  Your  country  is  hurling.  Mil- 
lions of  people  are  in  poverty.  Millions 
more  are  out  of  work.  Well,  we  now 
have  a  darned  good  idea  of  why  all 
this  has  happened — and  we  know 
what  to  do  to  keep  it  from  continuing. 
When  I  say  wwe"  know,  I  mean  that  I 
do,  and  if  youVe  been  reading  my  edi- 
torials, you  also  have  a  good  idea  of 
whafs  gone  wrong.  And  if  s  got  almost 
nothing  whatever  to  do  with  all  that 
garbage  the  politicians  have  been 
serving  up.  We  don't  need  to  pour 
more  money  into  the  ghettos  and  ex- 
pand welfare,  we  need  to  attack  the 
whole  problem  at  its  roots— and  that's 
where  amateur  radio  will  fit  in. 

Yes,  I  hear  you  Old  bustards  (that's 
a  bird,  not  a  misspelling),  and  you're 
not  always  agreeing  with  me.  Sure,  if 
you  old  agree  with  me  you'd  be  right 
and  you'd  be  making  some  use  of 
your  lives  outside  of  filling  75m  with 
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puerile  prattle.  You'd  be  elmering  new- 
comers instead  of  trying  your  best  to 
make  their  lives  miserable.  In  case 
you  don't  know  it,  the  no-code  new- 
comers are  the  best  thing  that's  hit 
amateur  radio  in  30  years.  They're  ac- 
tive. They're  enthusiastic.  They're  ac- 
tually doing  things.  And,  they're  buying 
equipment  tike  mere's  no  tomorrow, 
according  to  our  advertisers  in  Radio 
Fun.  This  buying  splurge  is  just  in  time 
to  help  the  sagging  Japanese  econo- 
my, which  has  been  in  a  tail  spin  re- 
cently. 

As  IVe  been  doing  my  research  tor 
my  reports  lo  the  New  Hampshire 
Economic  Development  Commission, 
IVe  run  into  some  absolutely  amazing 
things.  Suddenly,  the  other  day.  the 
pieces  fit  together  and  I  could  see 
what's  happened— where  things  have 
gone  so  terribly  wrong.  As  t  explained 
in  my  July  editorial,  we  need  to  add  re- 
school  education  to  our  day-car©  cen- 
ters so  kids  will  build  the  brain  net- 
works it  takes  to  read  and  work  on 
long-term  projects.  I've  proposed  a  to- 
tal change  in  our  whole  educational 
system  which  will  not  just  help  Ameri- 
ca get  out  ot  last  place  in  the  devel- 
oped world,  but  wiil  put  us  firmly  in  first 
place, 

As  you  would  know,  if  you  read 
much,  America  spends  more  on  edu- 
cation and  ends  up  with  stupider  kids 
than  jusi  about  any  developed  country. 
We're  also  spending  far  more  on 
health  care  and  getting  distressingly 
poorer  results. 

II  were  able  to  break  this  losing 
Streak  by  changing  our  educational 
system  along  the  lines  Tm  proposing, 
welt  at  Jeast  have  kids  who  can  learn 
and  who  are  eager  to  learn.  If  we  insti- 
tute the  eight -year  course  in  the  fun- 
damentals (notice  that  word  starts  with 
the  key — fun)  of  electronics,  communi- 
cations and  computers,  we'll  get  mil- 
lions of  kids  interested  in  hamming,  I 
can  hardly  wait  to  hear  what  you  old 
curmudgeons  will  have  to  say  when 
our  bands  start  f fifing  up  with  8 -year- 
old  kids,  all  talking  about  the  latest 
digital  processing  kits  they've  assem- 
bled and  how  to  modify  them — and 
how  they're  setting  up  a  digital  com- 
munications network  on  10  GHz  and 
bringing  out  nodes  on  2m.  Ifs  tough 
enough  trying  to  deaf  with  8-year-okls, 
but  when  they  know  far  more  about 
technology  than  you,  what  then?  The 
historic  ham  response  to  thai  problem 
has  been  to  exclude  the  kids  from  our 
nets  and  spend  our  time  bad-mouthing 
them.  Damned  wise-assed  space 
cadets. 

When  1  was  a  kid  I  used  to  listen  to 
the  old-timer  nets  on  75m,  with  most 
of  "em  sporting  two^letter  calls,  and 
hear  'em  ignoring  any  youngsters  who 
dared  to  break  into  their  QSOs, 
W1ZE.  Irving  Vermillia,  on  Cape  God, 
with  his  AM  kilowatt  and  loudly  ticking 
alarm  clock  up  next  to  his  mike; 
W2KR,  Mort  Kahn,  on  Long  Island; 
Roland  W1ANA,  Bill  (and  Olga)  W1IF. 
Of  course  that  was  back  before  VFOs 
had  been  invented  and  everyone  was 
rock -bound.  No  kid  was  dumb  enough 
to  buy  a  crystal  for  any  of  the  oW-tiroer 


net  frequencies.  Crystals  were  made 
by  Bliley  and  they  cost  around  $70  in 
today's  dollarettes,  so  we  didn't  have 
more  than  one  or  two. 

Unless  we  want  to  see  our  country 
falling  even  further  behind  in  lechnoJo- 
gy.  we've  got  to  radicaliy  change  our 
educational  system  and  get  kids  inter- 
ested rn  science  and  engineering.  And 
that's  going  to  mean  the  sprouting  of 
thousands  of  school  radio  clubs  and 
the  invasion  of  our  bands  by  kids.  \  on- 
ly hope  I  live  long  enough  to  see  and 
enjoy  it 

These  kids,  being  smarter  than  we 
are,  will  not  all  try  to  get  on  20m 
phone  at  the  same  time  and  spend 
their  lives  cursing  each  other;  they'll 
head  for  our  microwave  frontiers. 
where  there  are  wide-open  spaces. 
When  I  look  at  today's  synthesized 
hgs  and  computer  technology  giving 
us  inexpensive  RTTY,  high  speed  CW, 
packet,  and  so  on — and  then  I  com- 
pare that  to  the  crystal -control  led  rigs 
we  used  to  build  in  the  1930s — I  won- 
der what  the  ham  rig  of  2050  can  pos- 
sibly look  like.  Ill  never  know,  I'm  do- 
ing all  l  can  to  try  and  hold  on  and  see 
the  year  2000. 

Weil,  we  know  ICs  are  going  to  get 
smaller.  Our  HTs  will  shrink.  They'll  be 
multiband.  They'll  let  us  call  any  ham 
in  ihe  world  selectively.  They'll  auto- 
matically translate  from  any  language 
for  us.  They'll  store  and  forward  mes- 
sages, in  case  we're  busy.  Well,  all 
that's  within  the  bounds  of  our  current 
technologies,  so  they'll  probably  come 
to  pass.  We'll  sure  be  giad  our  mi- 
crowave bands  didn't  get  taken  away, 
as  they'll  be  the  work -horse  bands  in 
ihe  future. 

Millions  of  kids  will  bring  a  whole 
new  life  to  amateur  radio.  The  old- 
timers  who  are  spending  their  declin- 
ing years  venting  their  frustrations  on 
75m  will  soon  be  gone,  I  hope  some- 
one will  make  tapes  of  how  things  are 
now  and  put  them  away  so  the  hams 
of  2050  will  be  able  to  play  them  and 
see  how  things  were  just  60  years 
ago.  I  know  1  wish  wed  had  tape 
recorders  60  years  ago  so  I  could 
have  preserved  the  ham  world  of  the 
1930s. 

There's  afways  the  posibility  that  I'll 
fail  in  my  efforts  to  gel  American  edu- 
cation changed— that  the  teacher's 
unions,  civil  service  unions,  bureau- 
crats and  other  protectors  of  the  status 
quo — will  win  and  preserve  our  costly, 
badly  flawed  educational  system.  In 
(hat  case  we  won't  have  io  worry 
about  the  kids  invading  amateur  radio. 

Want  To  Make  Millions? 

If  I  hadn't  already  helped  a  few 
hundred  people  make  millions,  you 
might  just  pass  my  little  headline  off  as 
more  hot  air  from  New  Hampshire. 
Well,  maybe.  But  my  record  of  calling 
the  shots  is  pretty  good— just  pick  up 
some  Issues  of  73  from  10,  20  and  3D 
years  ago  and  see  how  far  off  my  pre- 
dictions have  been,  While  tens  of 
thousands  of  my  readers  have  nodded 
condescendingly  over  my  editorials,  a 
few  have  paid  attention  and  hit  the 
jackpot 


Okay,  outside  of  my  normal  self 
congratulation,  what  have  I  got  for 
you.  Well,  I  got  to  thinking  about  this 
coming  digital  radio  stuff.  With  up  to 
six  separate  stations  on  each  channel 
they're  going  to  need  some  system  to 
help  listeners  know  what's  playing 
where  and  when.  No  problem.  All  we 
need  to  do  is  send  some  sub-sonic 
signals  along  with  the  sound  and  have 
an  LCD  screen  at  the  receiver  read 
out  the  information. 

Heck,  we  don't  even  have  lo  wait 
for  digital  radio  to  do  this.  If  I  had  a 
workshop  and  the  time  I'd  see  what  I 
could  do  with  sending  the  digital  data 
via  phase  shifting  the  carrier  a  few 
hertz.  The  received  information  would 
be  stored  In  a  memory  chip  and  dis- 
played on  the  LCD  screen.  This  could 
show  the  station  call  letters— helpful 
when  you're  tuning — and  information 
on  whaf/s  playing,  the  performer,  com- 
poser, and  so  on.  This  would  be  a 
good  medium  for  program  schedules, 
call-in  numbers  and  even  some  brief 
commercials.  Of  course  my  favorite 
would  be  the  record  number  Of  whafs 
playing  so  the  listeners  could  call  an 
800  number  and  order  the  music  be- 
ing ptayed. 

Back  in  the  early  RTTY  days,  when 
we  had  to  make  all  our  own  equip- 
ment, we  made  our  tuned  circuits  for 
2125  and  2975  Hz  out  of  two  coupled 
speaker  output  transformers.  The  cir- 
cuit was  designed  by  John  William 
W2BFD,  who  did  most  of  the  early 
RTTY  design  work.  He  and  I  also  ex- 
perimented with  the  90  and  150  Hz  fil- 
ters out  of  the  old  ARN-7  glide-path 
receivers.  Much  to  our  amazement  we 
were  able  to  get  them  to  work  just  fine 
at  the  standard  60  wpm  RTTY  speed. 
This  wasn't  frequency  shift  as  much 
as  phase  shift  With  today's  chips  Til 
bet  the  phase  shift  could  be  cut  down 
to  a  few  hertz.  You'd  never  hear  It. 

Of  course  with  FU  the  data  could 
be  put  on  a  subearrier  so  it  wouJdnl 
be  heard.  And  with  digital  radio  we'd 
just  use  one  narrow  channel  for  the 
data.  Well,  we  could  widen  it  a  bit  and 
send  fax  newsletters  as  well  as  pro- 
gram Information. 

I'd  hoped  that  hams  woutd  develop 
the  concept  and  use  it  on  our  ham 
bands.  I'd  tove  to  tune  20m  and  see 
the  call  ol  every  station  as  I  tune  past 
DX  stations  could  even  include  QSL 
Information,  One  of  these  days  some- 
one is  going  to  decide  to  give  it  a  try 
and  probably  end  up  with  a  business 
the  size  of  Apple  or  Microsoft.  Once  il 
gets  going  every  radio  station  in  the 
world  will  be  using  it  and  every  radio 
made  wilt  have  the  readout  built  in. 

The  next  step  is  obvious— a  small 
computer  built  into  the  receiver  to 
check  out  the  call  letters  being  re- 
ceived and  let  you  know  when  a  new 
country  turns  up.  Or  you  could  have 
your  receiver  look  tor  stations  you 
want  to  reach.  That  would  be  a  great 
accessory  for  contests,  automatically 
hunting  up  and  down  the  bands  for 
stations  you  need  to  gel  extra  points. 

Let's  see  now,  if  I  come  up  with  the 
system  and  license  it  for  a  royalty  of  a 
buck  a  radio.  I'd  make  millions.  But 
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dam  it.  I'm  retired  these  days,  so  I 
don't  have  the  time.  You  do  it. 

The  American  Holy  War 

In  my  book  I'm  asking  all  Ameri- 
cans to  declare  war — a  holy  war— a 
fundamentalist  war— against  social- 
ism. Sure,  we  beat  the  heck  out  of  so- 
cialism in  the  USSR  and  Eastern  Eu- 
rope. We've  even  beat  it  in  Vietnam,  if 
you  read  the  recent  article  by  P.J, 
O'Rourke  on  his  visit  there  In  Rotting 
Stone,  The  one  place  we  haven't  beat 
socialism — the  one  place  it's  going  the 
Strongest  in  the  world  and  devastating 
the  country  in  the  process — is  right 
here  in  America.  That's  right*  here  in 
our  US  of  A. 

It  was  socialism  that  destroyed 
Great  Britain  and  it's  socialism  that  is 
at  the  heart  of  what's  kilting  America. 
How  did  this  pernicious  anti-God,  anti- 
life  religion  get  such  a  powerful  hold 
on  the  world — and  even  on  America? 
And  how  can  we  fight  such  a  we  El  in- 
culcated religion? 

God?  Religion?  Yep,  let  me  explain. 
A  religion  is  defined  as  a  belief  upheld 
or  pursued  with  zeal  and  devotion. 
Well,  that's  what  we  have  here. 

Getting  Fundamental 

Religious  fundamentalism  is  caus- 
ing wars  all  around  the  world.  Perhaps 
it's  time  for  us  to  take  a  close  look  at 
the  fundamentals  of  fife  and  start  fight- 
ing for  them  here  in  America.  So  let's 
take  a  close  look  at  what  we've  been 
doing  and  how  it  fits  in  with  the  most 
basic  laws  of  nature.  Will  you  be  of- 
fended if  I  suggest  that  the  laws  of  na- 
ture are  the  laws  of  God? 

Okay,  what  is  the  most  fundamental 
law  for  all  living  things?  What  is  the 
most  basic  law  of  ail?  It's  staying  alrveT 
right?  Unless  we're  reafly  screwed  up. 
well  fight  the  hardest  ot  all  to  stay 
alive.  Indeed,  this  is  basic  rule  number 
one.  This  one  is  built  right  into  the  ge- 
netic pattern  of  every  living  thing.  This 
built-in  law  also  causes  us  an  enor- 
mous amount  of  trouble,  it  being  at  the 
heart  of  aft  our  mental  illnesses  and 
aberrant  behavior.  Thafs  one  of  the 
problems  that  always  crops  up  when 
you  have  a  law  which  is  enforced,  no 
matter  how  unreasonable  the  enforce- 
ment This  is  a  law  which  helps  to  kill 
us.  That's  a  strange  dichotomy  and 
may  be  difficult  to  grasp,  but  it's  logi- 
cal. 

If  self-preservation  is  rule  one, 
what's  rule  two?  The  preservation  of 
yourself  through  your  offspring  That's 
why  we  have  love,  lust,  and  all  those 
Other  great-feeling  things  we  think 
about,  talk  about,  and  sing  about. 
We're  talking  a  very,  very  basic  law  of 
nature.  I  hope  you'll  agree  that  this 
qualifies  as  rule  two,  This  is  the  rule 
which  we  feel  driving  us  every  day. 
This  has  to  do  with  bikinis,  deoderant 
soap,  tight  jeans  and  so  on.  It  also 
leads  to  the  concept  of  the  survival  of 
the  fittest v  which  we  might  consider  as 
rule  three  and  the  result  of  rules  one 
and  two. 

The  reason  even  the  smallest  of 
boys  tend  to  fight  is  in  preparation  for 
later  life  when  they  are  going  lo  have 
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to  fight  for  the  choicest  girls.  It's  genetic. 
Men  fight  orf  other  men  to  ensure  the 
survival  of  their  offspring.  Women  buid 
nests.  This  survival  of  trie  rite  forms  best 
adapted  to  winning  the  battle  to  propa- 
gate has  resulted  in  the  survivors  we 
see  around  us  today. 

Now  let's  look  at  thai  survival  of  the 
fittest  concepl  and  think  aboul  it  This  is 
where  socialism  comes  in  and  screws 
things  up.  Socialism  has  as  a  basic  con- 
cept the  protection  of  the  weak.  We  see 
it  in  welfare  payments,  We  see  it  in  our 
non-profit  Institutions.  We  have  hearts. 
We've  been  taught  to  try  and  go  against 
nature.  We  see  our  whole  government 
working  on  this  fundamental  basis. 

Did  democracy  win  against  socialism 
in  Europe?  Of  course  not'  It  was  capital 
tern  that  won.  Capitalism  is  the  epitome 
of  the  survival  of  the  fittest  Socialism  is 
the  opposiie — to  help  the  weak  to  sur- 
vive- Adam  Smith's  The  Wealth  Of  Na- 
tions, written  around  200  years  ago,  de- 
scribes how  capitalism  works  with  an 
'invisible  hand "  It  ties  in  closely  with 
rule  one,  self-preservation-  It  also  ties  in 
with  rule  two,  survival  Of  your  genes.  No 
wonder  capitalism  is  winning! 

Capitalism  is  winning  everywhere  it's 
permitted.  Hong  Kong  and  Singapore 
are  capitalist  societies  and  enormously 
Successful.  Neither  are  democratic,  by 
the  way.  Vietnam  is  emerging  from  the 
chaos  of  its  war  at  a  record  pace  be* 
cause  capitalism  is  going  strong  there, 
Capitalism  is  doing  pretty  well  here  in 
America.  It's  the  socialist  systems  we 
still  have  in  place  that  are  making  us 
SicK 

Just  take  a  took  at  our  biggest  social 
works — our  public  schools,  the  post  of- 
fice p  the  government  bureaucracies, 
welfare,  unemployment  benefits,  social 
security  and  so  on,  There  isn't  one  sin- 
gle thing  that  the  socialist  approach  can 
do  that  the  capitalist  approach  can't  do 
better  and  cheaper. 

Our  public  schools  cost  more  than 
double  what  our  private  schools  do  and 
provide  a  lousier  educational  product. 
We  have  teacher's  unions  to  help  pro- 
tect the  jobs  of  incompetent  teachers 
who  are  making  a  mess  of  our  kids.  Ev- 
ery study  of  the  post  office  has  shown 
that  if  the  service  was  albwed  to  go  pri- 
vate we'd  get  far  better  service  at  a  frac- 
tion of  the  cost.  Well,  the  same  thing 
holds  for  virtually  ever/  government- 
controlled  service  we  enjoy. 

We  know  what  a  cesspool  the  whole 
we  If  am  system  is.  Right  here  in  Peter- 
borough we  have  people  on  welfare, 
Tve  had  employees  quit  so  they  could 
go  on  welfare.  They  didn't  get  as  much 
money,  but  they  never  had  to  work 
again.  One  of  my  employees  has  a 
friend  who  does  social  work.  One  of  her 
cases  is  a  22-year-old  woman  with  two 
kids.  She  hasn't  worked  in  years.  New 
Hampshire  provides  her  with  an  apart- 
ment:  it  provides  day  care  for  the  older 
child.  None  of  your  economy  day  care. 
mind  you,  we're  talking  $90-a-week  day 
care.  Pius  the  state  spends  $100  a 
week  to  provide  taxi  service  to  take  the 
kkJ  to  the  day  care  center  and  drive  him 
back.  Plus  she  gets  food  stamps. 

This  woman  has  no  marketable 
skilfsT  nor  is  she  being  encouraged  to 


develop  any  She's  supposed  to  be  get- 
ting advice  from  a  social  worker,  but 
she's  refused  to  talk  with  the  worker.  No 
one  knows  how  screwed  up  her 
younger  baby  is  getting  at  the  hands  of 
this  mother. 

I  wish  this  was  just  an  anomaly,  but 
the  more  you  read,  me  more  exposes 
you  see  on  TV,  the  more  you  know  that 
something  is  fundamentally  wrong  in 
America.  What  was  it  about  not  screw- 
ing with  Mother  Nature?  Well  we  may 
have  hundreds  of  millions  of  people  who 
believe  in  the  Koran,  and  hundreds  of 
millions  more  who  believe  in  the  Bible, 
and  more  believing  in  the  Baghavad  G'h 
ta.  and  so  on,  but  when  I  look  for  the 
hand  of  God,  I  see  it  in  the  fundamental 
rules  of  life.  1  see  it  clearly  waving  us  on 
with  rule  one:  self-preservation.  With 
rule  two:  Continue  your  life  through  your 
Children.  And  I  See  capitalism  in  harmo- 
ny with  these  dynamics  and  socialism 
fighting  them— fighting  God's  will.  So 
that's  why  I'm  preaching  fundamental- 
ism I'm  not  talking  worship  or  spiritual- 
ism. I'm  not  talking  mystical  belief.  I'm 
not  talking  churches  and  ritual.  I'm  not 
talking  voodoo  or  reincarnation.  I'm  talk- 
ing the  rules  which  we  all  can  see.  feel 
and  experience,  I'm  talking  the  rules 
which  make  sense. 

Are  there  any  more  self-evident 
rules?  You  bet,  It's  just  that  they  aren't 
as  all-powerful  as  number  one  and  two. 
Our  love  and  protection  of  family  comes 
under  number  two.  But  beyond  that  we 
feel  a  kinship  for  our  extended  family— 
our  group.  We  find  there  are  times  when 
belonging  to  a  group  definitely  helps 
with  setf-preservation.  I'm  not  sure  this 
is  a  genetic  rule.  If  may  be  a  pragmatic 
onet  hut  it's  One  we  learn  even  if  it  isn't 
genetic.  Like  the  other  rules,  this  one 
gets  us  into  all  sorts  of  trouble,  You  can 
see  It  going  berserk  in  Yugoslavia, 
Czechoslovakia,  Northern  Ireland.  India, 
Sri  Lanka,  Timor,  Ethiopia,  Sudan,  and 
so  on.  It's  doing  fairly  well  here  in  Amer- 
ica, helping  keep  the  blacks,  whites  and 
Hispanics  at  odds. 

Yes,  we  do  need  government.  We 
just  don't  need  anywhere  near  as  much 
government  Most  of  what  the  govern- 
ment is  doing — or  perhaps  trying  to  do, 
but  failing — could  be  done  for  a  fraction 
of  the  cost  and  done  infinitely  better  if 
we  could  reject  the  socialist  mind  set 

What  would  our  government  be  like  if 
It  was  run  like  a  business?  Suppose  in- 
efficient and  arrogant  workers  could  be 
fired  as  they  are  in  most  for-profit  busi- 
nesses? Yes.  we'd  have  to  change  our 
educational  system  so  people  would 
have  the  skills  they  need  to  do  the  work 
efficiently.  Well,  if  we  can  get  the  gov- 
ernment to  stop  forcing  us  under  penal- 
ty of  law  to  send  our  kids  to  public  insti- 
tutions, we'd  have  people  with  the  need- 
ed skills  and  the  enthusiasm  to  use 
them. 

We've  made  teaching  such  a  lousy 
profession  that  it's  mainly  the  poorest 
students  who  go  for  it — the  people  who 
don't  feel  qualified  to  compete  in  the 
capitalist  world.  And  who  teaches  the 
next  generation  of  teachers?  The  lowest 
20%  of  the  previous  generation.  It's  no 
wonder  we're  spending  the  most  of  any 
developed  country  on  education  and 


getting  the  worst  results.  Why,  it's  al- 
most enough  to  make  a  person  think. 

Is  There  An  Escape? 

Sure  there  is,  but  it  means  war  We 
civilians  just  barely  outnumber  the  so- 
cialists in  America.  By  the  lime  you  add 
up  everyone  sucking  on  the  public 
teat— teachers,  postal  workers,  slate 
and  federal  dviJ  servants,  social  work- 
ers, school  administrators,  our  tabor 
unions,  and  the  military,  you  can  see 
why  we're  paying  such  high  ia*es  and 
getting  so  little  for  it.  Nothing  is  working 
well.  We're  up  to  here  in  drugs,  in  crime, 
prison  problems,  clogged  courts,  wel- 
fare, homelessness,  riots,  failed  banks, 
failed  loans,  unemployment,  busy  sew- 
ers, air  we  can  see,  polluted  water,  dy- 
ing oceans,  and  so  on. 

Now.  are  we  game  to  start  fighting 
back?  Have  we  had  enough  yet?  Of  is  it 
hopeless  and  we  six) u Id  just  keep  our 
heads  down  and  avoid  trouble  as  best 
we  can?  How  many  of  us  are  "mad  as 
heir  yet? 

Yes,  Tm  preaching  revolution.  I'm 
preaching  war.  No,  not  with  guns  and 
Mololov  Cocktails.  I'm  talking  about 
fighting  first  at  the  state  level  I'm  talking 
running  for  the  state  legislature  and 
changing  your  state  I'm  talking  getting 
people  who  will  bring  change  to  Wash- 
ington with  a  mandate  to  abolish  com- 
pulsory education.  Once  they  do  that 
and  private  schools  can  compete  with 
public  schools,  we'll  see  capitalism  take 
over. 

Once  a  private  maii  service  is  permit- 
led  the  US  Mule  will  blow  away,  jus!  as 
Parcel  Post  has  been  decimated  by 
UPS.  Let's  privatize  everything  we  can 
think  of.  Let's  get  bids  from  private  com- 
panies to  run  ouf  prisons,  car  licensing, 
and  so  on. 

II  we  can  get  education  out  from  un- 
der the  socialist  system  we  wont  need 
government  jobs  to  lake  care  of  under- 
achieves 

The  best  part  is  that  we  should  be 
able  to  cut  the  costs  of  government  by 
around  75%  and  cut  our  taxes  signifi- 
cant 

The  Choir? 

Not  quite!  With  hams  tending  to  be 
introverts,  Tm  not  preaching  to  the  choir 
this  time.  But  then,  I  guess  I  never  have. 
It  took  me  years  to  get  across  the  con- 
cept of  no-cooe — which  Is  still  being  an- 
grily (ought  by  far  too  many  of  you.  Now 
I  want  you  to  become  activists  and  help 
save  our  country  from  the  ravages  of 
socialism, 

Of  course  I  did  have  some  success 
in  getting  hams  to  go  for  repeaters.  Oh, 
I  got  a  lot  of  angry  letters  at  first.  But 
then  I  got  them  when  I  pushed  SSB  in 
the  late  '50s.  Damned  Donald  Duck  talk. 
Tve  never  let  angry  letters  stop  me. 

It  looks  to  me  as  if  capitalism  is  an 
idea  whose  time  has  come.  It's  in  line 
with  nature.  Its  in  line  with  God's  rules 
We're  paying  the  penalty  for  fighting 
Mother  Nature — and  it's  a  stiff  one.  It 
would  be  nice  if  you  could  talk  up  revo- 
lution on  the  air,  but  I  know  how  difficult 
it  is  to  break  the  habits  of  a  lifetime— 
and  in  our  case  that's  a  habit  ol  never 
saying  anything  remotely  smacking  of 


thinking  over  the  air.  Duun,  the  handle 
here  to  ... .  and  so  on.  Well,  perhaps 
the  RTTY  and  packet  chaps  wili  pick  up 
the  flag  and  run  with  it  Those  are  our 
main  refuges  for  intelligent  communica- 
tions. I  hope  the  RTTYers  and  pa  eke- 
leers  won't  be  too  angry  at  me  for  letting 
that  cat  out  of  the  bag,  They've  been 
depending  on  secrecy  to  keep  their  in- 
telligent communications  preserve  iso- 
lated. 

The  Solutions 

In  my  editorials  over  the  iasi  few 
years  I've  tackled  many  of  the  problems 
besetting  America  (and  much  o(  the 
world,  for  that  matter)-  I've  proposed 
some  fairly  simple  solutions  to  miseries 
such  as  our  inexcusable  education  sys- 
tem, drugs,  high  prison  costs,  the  inner 
city  riots,  cleaning  up  the  horrible  mess 
we've  let  Congress  get  in,  the  deficit, 
our  bloated  government  (both  state  and 
federal),  eliminating  college  tuition,  cut- 
ting education  costs  by  around  30%, 
and  so  on.  As  a  member  of  the  New 
Hampshire  Economic  Development 
Commission  I  did  further  research  on 
these  problems  and  put  that  together 
with  my  past  ideas  and  presented  the 
whole  works  as  my  report  to  the  Com- 
mission. Urged  on  by  friends  (yes,  ( 
have  a  few),  I've  put  the  report  into  book 
form  which  J II  be  distributing  in  New 
Hampshire. 

My  solutions  may  not  be  the  best 
but  they  all  seem  practical  and  to  do 
what's  needed— and  most  of  them 
aren't  all  that  difficult  to  implement. 
We're  in  a  lime  when  everyone  seems 
stunned  by  the  problems  and  few  peo- 
ple are  even  thinking  in  terms  of  solu- 
tions. Well,  most  o(  our  problems  have 
been  solved  somewhere  in  the  world 
before,  so  it's  more  a  question  of  finding 
these  solutions  and  applying  them  here. 

With  Ihe  exception  of  Barry  Goldwa- 
ter(  no  hams  have  done  much  in  politics, 
so  I'm  not  sure  how  much  of  an  action 
base  the  readers  of  73  will  make.  We 
know  the  problems — we  have  some 
practical  solutions — now  what  do  we 
do?  The  sorry  fact  is  that  the  fox  is 
guarding  the  hen  house.  Trying  to  con- 
vince politicians  that  capitalism  is  better 
than  socialism  calls  for  a  leap  of  faith 
few  will  be  able  to  manage.  We've  got 
several  politicians  on  the  Cornrm :■;*-; ion 
and  1  know  how  deeply  ingrained  the 
whole  socialist  manifesto  is  with  most  of 
them.  Private  sc hoofs?  OhT  my  God! 
Get  welfare  people  interested  in  wont- 
ing? Oh.  I  forgot  to  mention,  the  New 
Hampshire  welfare  people  put  in  cable 
TV  for  that  22-year  old  woman  so  she'd 
be  able  to  watch  more  than  just  Ihe  four 
major  channels  during  her  long,  empty 
days  sitting  at  home.  That  costs  $75  to 
have  installed  and  I  forget  how  much  a 
month.  I  hope  1  hey 're  paying  extra  so 
she  can  have  ihe  movie  channels.  And 
you  may  be  sure  that  this  same  outra- 
geous nonsense  is  going  on  where  you 
live  and  that  you  are  paying  for  it.  Thai 
comes  out  of  (a)  the  25%  of  your  pay 
you  never  even  see,  (b)  the  other  hid- 
den taxes  like  those  on  business  which 
make  you  pay  more  for  products ,  and 
(c)  Ihe  government  is  borrowing  from 
you  to  fund  the  deficit.  And  that's  money 
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you'll  have  to  work  for  years  to  repay. 
Are  you  upset  yet?  What  does  it  take? 

Another  person  I  know  well  has  a 
sister  who  worked  for  the  post  office  for 
a  year  and  a  half  and  then  got  a  phony 
letter  from  a  doctor  saying  that  she  was 
suffering  from  stress.  She  was  put  on 
2/3rds  pay  and  retired  at  22.  She's  been 
happily  living  on  this  for  the  last  20 
years,  getting  full  postal  worker  medical 
and  retirement  benefits,  and  with  no  in- 
come taxes. 

There  are  endless  examples  like 
this — and  these  are  the  people  who  are 
going  to  fight  any  changes  in  the  sys- 
tem. We're  supporting  these  leeches. 
We're  working  hard  to  support  them.  We 
have  to  make  do  with  old  worn-out 
things— buy  a  cheaper  car  or  rent  an 
apartment  instead  of  buying  a  home — 
send  our  kids  to  public  school  instead  of 
a  private  school,  thereby  doing  them  ir- 
reparable harm— afl  so  a  welfare  mother 
won't  have  to  learn  to  type  and  get  a  job 
doing  data  input.  It  makes  you  proud  to 
be  an  American  It  makes  you  want  to 
re-elect  the  lousy  ba  .  .  er .  .  .  chaps 
who've  been  doing  this  to  you.  right? 

With  both  the  Democrats  and  the  Re- 
publicans talking  more  taxes  and  nei- 
ther one  talking  change,  it's  no  wonder 
so  many  Americans  are  fed  up.  And  the 
challengers  to  the  congressional  seats 
aren't  promising  anything  different.  Most 
of  them  are  career  politicians  and  will  be 
the  same  as  the  present  crew.  Any  fear 
of  not  being  re-elected  will  immobilize 
them  when  it  comes  to  making  changes 
which  the  postal  civil  service  or  educa- 
tional unions  oppose, 

So.  as  Pogo  said,  *We've  met  the 
enemy,  and  the  enemy  is  us.*  We  just 
don't  care  enough  about  having  our 
money  taken  from  us.  We  don't  care 
about  the  way  they  waste  it  We  don't 
care  that  we're  being  screwed,  QhT  I 
suppose  we  care—a  little — but  not 
enough  to  take  lime  from  hamming, 
watching  ball  games  or  having  a  beer  to 
actually  try  and  do  anything  about  iL 

One  thing  is  certain,  we  can  Tight  na- 
ture for  a  while,  but  eventually  nature 
will  win.  The  sooner  we  stop  fighting 
against  nature  and  start  fighting  for  her, 
the  sooner  our  quality  of  life  as  a  coun- 
try will  start  improving.  God  has  been 
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speaking,  but  not  many  have  been  lis- 


Permission  is  granted  to  photocopy 
this  editorial  and  send  it  to  anyone  you 
want  to  aggravate. 

Please  advise, 

IEEE  Screws  Up 

Alert  reader  KD5LV  sent  me  a  clip- 
ping from  the  June  22nd  Bectronic  En* 
gi  nee  ring  Times  with  a  report  that  the 
IEEE  has  issued  a  position  paper  say 
ing,  There  is  no  scientific  evidence  lor 
the  alleged  link  of  police  radar  with  can- 
cer,* 

Why  does  this  remind  me  of  the  to- 
bacco companies  and  their  endless 
bunch  of  paid  scientists  who  testified 
that  they  could  see  no  link  between 
smoking  and  cancer?  And  we  saw  the 
same  baloney  with  asbestos.  WeYe  also 
seeing  the  same  stuff  with  power  com* 
panies  paying  scientists  to  testify  that 
their  magnetic  fields  can't  be  causing 
cancer,  leukemia  in  children,  miscar- 
riages and  so  on. 

Wets.  I  have  a  stack  of  scientific  pa- 
pers about  a  foot  high  which  back  up 
the  danger  of  magnetic  fields  and  the  in- 
cidents of  cancer  in  police  officers  due 
to  their  radar  units.  60  Minutes  recently 
aired  a  segment  on  this.  Not  that  they're 
always  right,  but  this  time  they  did  their 
homework  pretty  well. 

One  of  the  key  research  scientists  In 
this  field  is  Ross  Adey  KGUI,  who  has 
given  some  interesting  talks  at  ham 
conventions.  There  are  even  some 
videos  available — you  might  try  seeing  if 
the  ARRL  has  some  for  loan  to  your 
club- 
Shame  on  the  IEEE  for  this  sellout  of 
their  members,  Oddly  enough,  the 
founder  of  the  IRE  (now  the  IEEE)  was 
a  good  friend  of  mine.  He  lived  a  couple 
blocks  away  m  Brooklyn  and  was  good 
friends  with  my  grand  parents,  so  we 
visited  him  often.  When  he  died  I  inherit- 
ed a  huge  stack  of  original  patents  for 
early  radio  devices.  I  donated  them  to 
the  IEEE 

We've  got  enough  problems  with  ca- 
reer politicians  who  will  sell  any  public 
interest  out  for  campaign  funds  without 
our  engineering  societies  buckling  un- 
der to  special  interests. 
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ANNOUNCEMENTS 

GRENADA,  MS  The  Grenada  Lake  ABC 
conducts  VE  Exams  the  2nd  Sat  of  each 
month  at  9  AM.  at  the  Bank  of  Mississippi, 
downtown  Grenada,  in  the  upstairs  Con- 
ference Room.  Please  use  rear  entrance. 
Directions;  From  1-55  and  Miss.  8,  go  east 
into  town  to  the  second  red  light  (US  51 
and  Miss.  8).  Turn  left,  90  to  second  light, 
turn  rig  hi.  The  bank  wit!  be  on  Ihe  left 
aboul  3/4  mile.  Talk-in  on  146700  (-600) 
rptr.  You  will  need  to  bring  a  pholo  ID,  your 
original  FCC  license,  ami  a  photocopy  of 
it;  you?  original  CSCEs  and  photocopy,  and 
the  S5.40  lee.  FCC  610s  will  be  available. 
Walk-ins  welcome.  No  Pie- registration 
necessary.  Contact:  Paul  Wood  N5UHWt 
(601)  227-2034:  BUI  Hunt  AB5FU  ($01) 
227-1047,  or  0///  Barbee  AA5ZR*  (601) 
226-4014, 

SEPT  6 

BURLINGTON,  IA  The  Iowa-Illinois  ABC 
Inc.  will  host  Burlington  Hamfest  92  from 
7:30  AM -3  PM  al  the  Iowa  Nal'l  Guard  Ar- 
mory, Summer  St-  Rd.  (across  from 
Burfington  Municipal  Airport).  VEC  Exams 
(bring  photo  ID  and  photocopy  of  signed  li- 
cense). Forums.  Flights  in  Amateur  Elec- 
tronic Supply's  Starship  airplane  mobile. 
Admission  S4.  children  under  12  admitted 
free  with  an  adult  Tailgalers  S3  additional 
admission  per  space.  Inside  vendors,  S6 
per  table  plus  admission  fee,  AC  power 
limited,  Sel-up  at  6  AM,  Tallin  on  14GJ9 
(146.13  input)  W0LAC  rptr.  and  146,52 
Simplex.  New  and  used  dealers  and  com- 
puter stuff  Coniact  Chuck  Gysi  N2DUP, 
Burlington  Hamfest  *92,  P.O.  Box  974t 
Burlington  IA  52601-0974,  or  call  (31 9) 
752-3000. 

SEPT  12 

BALLSTON  SPA,  NY  The  Saratoga 
County  R.A.C.E.S,  Assn.,  Inc.,  will  host 
Hamtesl  92  al  Ihe  County  Fairgrounds  in 
Ballston  Spa  NY,  rain  or  shine.  Directions: 
Interstate  Route  67  to  Exit  12;  follow  or- 
ange and  white  hamfest  signs.  Set-up  Fri. 
from  7  PM-8;3G  PM.  Limited  camping 
w/hcokup  Fri.  night,  31-5  plus  lax.  Admis- 
sion $4  per  person  (includes  1  tailgate 
Spot).  Inside  tables  35  ea.  first  come,  first 
served  (we  encourage  prepayment).  New 
and  used  equipment.  TaSMn  on  WA2UMX 
rptrs.t  146.40/147.00  and  147,84/24.  Con- 
tact U2FEP,  P.O.  Box  41,  Rock  City  Falls 
NY  12863, 

DALTON,  GA  The  Dafton  ARC  will  hold 
the  Dalton  Trade/Swap  Day  al  Praters  Mill 
on  GA  Hwy  G2t  7  miles  north  of  Dalton. 
Bring  your  own  tables,  chairs,  tailgates, 
etc.  Free  admission.  Members  ot  OARC 
will  be  on  site  Fri,  eve  for  early  arrivals 
(RVs,  campers,  etc.).  Come  as  earty  as 
you  wish  and  stay  as  late  as  you  wish.  No 
reservations.  Talk-in  on  145.230-. 
443,000+  PL  203.5.  For  info  call  KB4MJW 
@  (706)  226-2583  anytime. 


DUCK  HILL,  MS   N5UHW  and  Grenada 
Lake  ARC  will  sponsor  the  10th  Annual 
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Begue  Creek  Festival  at  Duck  Hill  Commu- 
nity House,  next  door  to  the  Post  Office  in 
Duck  Hill  MS.  from  8  AM-12  PM  local  CDT. 
Bring  your  own  swap  tables.  Walk-in  VE 
Exams  at  1  PM;  bring  original  and  copy  of 
FCC  license,  original  and  copy  of  any 
CSCEs,  a  photo  ID  and  S5.40  Talk-in  on 
146.700  (-600).  SE  Slalton  N5UHW  will  be 
in  operation  Contact  Paul  E.  Wood 
N5UHW,  P.O.  Box  292,  Duck  Hitt  MS 
3892&0292  Tel.  (6Q1)  565-7286, 

ELMHURST  IL  The  40th  annual  Conven- 
tion of  W9DXCC  will  be  sponsored  by  ihe 
Northern  Illinois  DX  Assn  (NIDXA). 
W9DXCC  membership  includes  every 
holder  of  DXCC  in  the  9th  call  area— about 
7h800  active  DXers,  The  program  will  In- 
clude lalks  on  recent  DXpeditions.  new 
and  effective  equipment  and  techniques, 
DX  packet  duster,  station  aids,  etc.  For  in- 
fo, contact  NIDXA.  P.O.  Box  519, 
Elmhurst  IL  60126, 

ERIE,  PA  me  Radio  Assn.  ot  Erie  will 
host  Erie  Hamlest  '22  al  Rainbow  Gar- 
dens, adjacertl  to  Pnesque  Isle  State  Park, 
from  B  AM-2  PM.  ARAL  sanctioned.  There 
will  be  VE  Exams  at  6  AM  at  Room  107, 
Vilta  Maria  Campus.  2551  W.  8th  St.  Ad- 
mission H  12'  tables  S8.  No  lailgaling. 
Talk-in  on  146.01/61.  For  into,  contact 
Torn  McClain  N3HPR,  3954  Solar  Of., 
Erie  PA  16506.  Tel  (814)833*1640. 

LAPORTE,  IN  The  LaPorle  ARC  Fall 
Hamlest  will  be  held  at  LaPorle  County 
Fairgrounds.  State  Rd  2  West  Admission 
S4.  Tailgaling  free.  Tables  S5  each.  Talk* in 
on  146,520.  For  tables  and  info  contaci 
Tom  Lewis  KA9ZUM.  c/o  LPARC,  RO. 
Box  30f  LaPorle  IN  46350,  Tel.  (219)  362- 
6848. 

UNIONTOWN,  PA  The  Lfmontown  ARC 
will  hold  their  43rd  Annual  Gablesl  on  the 
Club  grounds  on  Old  Pittsburgh  Rd„  just 
of!  route  51  and  the  \\S  bypass.  Talk-in 
on  147.045/.645  and  145-1 7/144.57.  Con- 
tact U.A.R.C.  c/o  John  Cermak 
WB3DOD,  RO.  Box  433t  Republic  PA 
15474.  Tel.  (412)  246-2870. 

SEPT  13 

FINDLAY,  OHThe  Rndfey  Radio  Club,  Inc. 
will  hold  its  50th  annual  Hamfest  at  the 
Hancock  County  Fairgrounds,  East  San- 
dusky at  Rshlock,  in  Findlay  OH.  Advance 
tickets  S4  ea.,  $5  at  Ihe  gate.  Reserved  ta- 
bles Si 2  for  ihe  first  (includes  admission 
tor  1)  and  S6  for  each  additional  table. 
Make  check  payable  to  Findlay  Radio 
Club.  Inc.  and  send  with  SASE  to  FRC 
Tables,  Box  537f  Findlay  OH  45839. 

JOUET,  IL  The  BoJingbrook  AES  will  host 
Hamlest  U2  and  Computer  Fair  at  the  In- 
wood  Ree.  Center,  3000  W.  Jefferson  St., 
Joliet  IL,  starling  at  6  AM,  Gymnasium 
opens  a  AM  Sun.  Dealer  set-up  Sat.  6PM- 
8  PM;  Sun.  5  AM.  Overnight  parking,  no 
hookups.  Advance  tickets  $4S  S5  at  ihe 
gate.  Reserved  dealer  tables  indoors.  S10 
Reserved  Ftea  Market  tables  indoors,  S6. 


Any  remaining  indoor  space  will  be  avail- 
able on  a  first-come  first-served  basis.  VE 
Exams,  walk-tns  welcome.  Bring  original  li- 
cense and  photocopy.  ID  and  photo  lDt 
plus  test  fee.  Novice  tests  free.  Talk-ii  on 
147.33  +0.6,  224.54  -1.6.  146.82  -0.6 
MHz.  For  info  call  (708)  759-7005.  To  re- 
serve tickets,  maili  your  check  and  SAE  to 
Boltngbrook  Amateur  Radio  Society, 
P.O.  Box  1009,  Boltngbrook  IL  60440  To 
reserve  tables,  write  to  BARS,  P.O.  Box 
1009,  Boltngbrook  tL  60440.  Tel.  (708) 
759-7005. 

SOUTH  DARTMOUTH,  MA  The  South 
Eastern  Mass  ARA  wil  hold  its  5th  annual 
Hamfestynea  Markel  from  8  AM-3  PM  al 
the  Club  grounds,  54  Donald  St.,  South 
Dartmouth  MA.  Admission  $2.  Tables  $8  in 
advance.  S10  at  the  door  Talk-in  on 
147.Q0/.60  and  145.49/144.89.  Contact 
Michael  Enos,  RO,  Box  79604,  North 
Dartmouth  MA  02747. 

SEPT  19 

BERUNf  VT  The  Central  Vermont  ARC 
will  hoW  the  4th  annual  Fall  Foliage  Ham- 
fesl/Beamarket  inside  the  Nat  I  Guard  Ar- 
mory in  Berlin  VT  Directions:  Exit  7  1-89, 
turn  left  at  third  set  of  lights.  Admission  $2, 
Tartgaling  $4.  Inside  labtes  S6  in  advance, 
58  at  me  door.  For  table  resefvalions  and 
info,  contact  Tom  Gtrardi  WA1YNU,  PQ. 
Box  53,  Piainfietd  VT  05667.  TeL  (802) 
428-3789.  ARRL  VE  Exams  at  1  PM.  Talk- 
in  on  146. 625  WtBD  rptr. 

CALGARY,  ALBERTA,  CANADA  The  7th 

annual  Calgary  Ham  Radio  Ftea  Market, 
sponsored  by  the  Novate!  ARC,  will  be 
held  from  0900Z-120O2  at  the  Parkhill 
Community  Centre,  4013  Stanley  Rd,  $Wt 
Calgary,  Alberta.  Admission  S3.  Tables  S3. 
Taifc-m  on  VE6NRC  146.76  and  146.52 

simplex.  To  reserve  a  table,  send  your 
name,  callslgn  and  S300  for  each  table 
you  would  like,  to  Novate!  Amateur  Radio 
Ciubt  208  Canterbury  PI.  SW,  Calgary, 
Alberta,  Canada  T2W 1P4. 

FRANKUN,  PA  The  Fort  Venango  Mike  & 
Key  Cfub  witl  hold  a  Ham  Audio n-Fest  at 
the  Venengo  County  4-H  Fairgrounds, 
Route  52  between  Polk  and  Franklin  PA. 
Free  parking.  Gales  open  al  8  AM.  Auction 
begins  al  10  AM,  Admission  S2/person, 
children  12  and  under  admitted  tree.  Limit- 
ed Indoor  flea  market  spaces  $5  ea.,  bring 
your  own  tables.  Talk-in  on  147.12+, 
145.23-  and  145:19-.  Contact  Jim  Cline- 
fetter  N3BAZ  (814)  437-1781  or  Bruno 
Wolozyn  K3MH&,  (814)  677-8694  Or 
write  to  Fori  Venango  Mike  &  Key  Club, 
RO  #1.  RO.  Box  591,  Cranberry  PA 
16319. 

SEPT  19-20 

MILTON-FREEWATER,  OR  The  46tn  an- 
nual W7DP  Hamfest,  sponsored  by  the 
Walla  Walla  Valley  ARC,  will  be  held  from 
8  AM-5  PM  al  the  Community  Bldg.  in  Mil- 
ton -Freewater.  Registration/Admission  is 
FREE.  Swap  tables  (radio  gear  only, 
please)  are  $5.  XYL  activities.  Pottuck.  AR- 


RL Section  Meeting.  For  VE  Exams  on 
Sun.  afternoon,  bring  pholo  ID,  a  copy  of 
your  license,  and  S5.40,  Talk-in  on  the 
147.28/.8B  rptr.  Contact  Carl  Eisner 
N7PVW,  223  W,  Chestnut  Walla  Walla 
WA  99362.  Tel.  (509)  522-1270. 

PEORIA,  IL  The  Peoria  Area  ARC  will 
sponsor  SUPERFEST  92.  its  33rd  annual 
Hamfest .  at  Exposition  Gardens,  North- 
moor  and  University,  Free  parking, 
wheelchair  accessible.  Overnight  camping 
Flea  Market  opens  at  6  AM.  Commercial 
bldgs.  open  at  8  AM.  Admission  is  55  for 
the  weekend.  Fonxns.  Manufacturer  Reps. 
Lades  activities  on  Sat.  VE  Exams  Sun. 
For  kifo.  contaci  PAARC,  P.O.  Box  3508, 
Peoria  IL  61612-3508,  or  call  the  Club  an- 
swering machine  al  (309)  665-6698. 

VIRGINIA  BEACH,  VA  Tidewater  Radio 
Conventions.  Inc.  will  hotd  Ihe  17lh  annual 
Virginia  Seach  Hamtest/Compuler  Fair  in 
the  Virginia  Beach  Pavilion  and  Conven- 
tion Center  Sat.  from  9  AM  5  PM;  Sun.  9 
AM-4  PM.  Free  parking  at  Ihe  doers.  Ad- 
mission S5  in  advance,  56  at  the  door 
(good  lor  both  days).  The  Radisson  Hotel 
is  next  door  to  the  Pavillton,  and  the  At- 
lantic Ocean  is  within  walking  distance. 
Gordon  West  WB6NOA  will  be  the  fea- 
tured speaker.  Exhibitors  and  dealers,  con- 
taci Lewis  Stemgold  W4RLO,  (804}  486- 
3800.  For  tickets  and  info  contaci  Manny 
Stelner  K4DORt  3512  Otympia  Lnn  Va. 
Beach  VA  23452.  TeL  (804)  340-6105. 

SEPT  20 

ADRIAN,  Ml  The  Adrian  ARC  wifl  hold  its 
20th  annual  Hamlest/Computer  Show  al 
the  Lenawee  County  Fair  Grounds,  North 
Dean  SI.,  Adrian  Ml,  from  8  AM-2  PM, 
Tickets  S3  in  advance,  S4  at  the  gate.  VE 
Exams,  inside  Table  Sales,  outside  Trunk 
Sales.  Talk-in  on  145.370  For  reservations 
and  info,  contaci  Dennis  Boydston,  2383 
E.  Ctearview  Dr.,  Adrian  Ml  49221,  TeL 
(517)  265-8054  after  4  PM  EOT. 

BEACH  HAVEN,  PA  The  Columbia-Mon- 
tour ARC  will  hold  its  2nd  annual  Ham- 
lest/Computer/Electronic  Fleamarkel  al  the 
Beach  Haven  Carnival  Grounds,  north  of 
Berwick  PA.  on  RT  11  near  the  Susque- 
hanna sleam  electric  plant,  begtnning  at  8 
AM.  Breakfast  at  6  AM.  General  admission 
S3«  XYL  and  kids  under  16  admined  free 
Tailgating  Si  per  ft'  space  plus  general  ad- 
mission. Talk-in  on  147.225  or  146.52. 
Vendors:  for  info  call  Dave  WC3Ar  (717) 
75246S1 

CAMBRIDGE,  MA  The  MIT  Bectronics 
Research  Soc,  the  MIT  Radio  Soc,,  and 
the  Harvard  Wireless  Club  will  hold  a  Flea 
Markel  from  9  AM-2  PM  at  Albany  and 
Main  St.  Free  oH-street  parking.  Admission 
S2.  Covered  tailgate  area.  Sellers  spaces 
S5  in  advance  (includes  1  admission),  S8 
at  the  gale.  Set-up  at  7  AM.  For  space 
reservations  or  info,  call  ($17)  253-3776, 
Mail  advance  reservations  before  the  5th 
to  W1GSL  PO.  Box  82  MIT  BR.r  Cam* 
bridge  MA  02139  Talk-in  on  146.52  and 
449.725/444.725  -  pi  2A  W1XM  rptr. 


AM  SAT  Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  globe  today  to 
participating  in  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state-of-the-art  satelites  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio.  Most  of  all,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including; 

1  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS, 

*  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance, 

*  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 
Amateur  Space  program. 

It *s  Fu n !  It  fs  Easy!  It *B  Exc iti ng! 

JOIN  TODAY*  For  more  information*  call  or  write  far  your  free 
information  packet.  Or  send  your  dues  nawt  check  or  charge:  $30  U+S*, 
$36  Canada /Mexico,    $45  all  else,    ($15  towards    (he  AMSAT  journal  j 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  {301)  608-3410 
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HIGH  PERFORMANCE  AND 

GOOD  LOOKS! 


Tripp  Lite's  New  PR  Series 

DC  Power  Supplies 

Complement  Tour  Equipment 


With  Tripp  Lite's 

DC  Power  Supplies, 
you  get  affordable 
good  looks  and 
high  performance 
features  like 
crowbar  protection, 
excellent  regulation 
and  line  noise 
isolation.  According 
to  73  Magazine, 
it's  performance 
that  "never  misses 
a  beat." 


Tripp  Lite  also  makes  a  complete  line  of  power  protection  products  for 
your  microprocessor-based  radios  and  computers,  including  ISOBAR* 
Surge  Suppressors,  Line  Conditioners  and  UPS  Systems. 


BT 


vfiz 


"THE  POWER  PEOPLE' 


500  N.  Orleans.  Chicago.  (L  60610-4188 
(312)329-1777  •  FAX  (312)  644-6505 


Have  your  own  repeater  or  link  system" 

Easy  repcutcr  sciup  without  finidificjiinn  to  your  rjdio  jzcjr.  simply 
plug  in  jnd  jajf  Ideal  for  emergency  or  potublu/mobile  repealer*! 
Tlte  HKJ-2  works  wriN  ANY  receiver  far  sejrmeri  jrid  ANV  iranv 
miner.  Super  sens  hi  vc  VOX  ti  petal  Jon  makes  setup  quick. 
Includev  Haoe.  and  lmuimi  timers,  Passive  judio  iruerlau:  far  clean 
audio  Qui}  43'%.  * S"  *  L5*  *mi  ehoKc  dI  I  ?  VDC  or  ¥V  bailcry 
power  ipJcscc  gxciiy  wft-n  onfciin$  L  ORDER  BKI-2  550. 


* 


O*  *•-•  m  m  ben.    OKDlHI    PR!   S  V'JXL  US 

Ttw    Ml   3  -HI    b*t   m  luil    m    * tiH 

it>eit«f"    m*tM     ■Hut    ta^ac^    ##    pajfaM* 
0*E£Jt    HR]   TflS  ttl 

MAM    MORE  PRODUCTS  CALL/WRHE   FOR  INFO: 

ELECTRON  PROCESS) NO.  INC 
PO    BOX  6t       CEDAR.  MI  J96?fe 


(616)  228-7020 


Plum  *.U  1*  ihip.'handl  US    In  r*nnd.,AK  H[  MI.NY  »'!■.  .>!..  tu  H*d 


CIRCLE  23  ON  READER  SERVICE  CARD 


O 


HEIGHTS 

TOWER  SYSTEMS 


,v 


V 


yy 


• 


\ 


r|",he  pioneers  in 
aluminum  towers 
bring  you  higher 
heights  and  wind  loads 
than  ever  before. 

o  Self-supporting  up  to  144 
feet  at  75  mpk  winds. 

o  Complete  tapered  and 
telescoping  models. 

o  Easy  to  assemble  and  erect 

O  Full  range  of  manually  and 
electrically  operated  Fold- 
Over-Kils 

Heights  offers  you  unmatched 
versatility;  value  and  quality  in 
a  tower  system  that  has  been 
proved  and  improved  for  over 
30  years. 

For  our  new  brochure  giving 
dozens  of  combinations  of 
height,  weight  and  wind  load, 
contact: 

HEIGHTS  TOWER  SYSTEMS,  IJIK 

1721  Indian  Rd   -  Lapeer.  Ml   18446 

(313)  667-1700 
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MT  CLEMONS,  Ml  The  201h  annual 
L'Anse  Cm  use  ARC  Swap  and  Shop  will 
be  held  from  8  AM-2  PM  ai  L'anse  Crease 
High  School.  Directions:  From  1*94  lake 
exit  236  onto  easlbound  Metro  Pkwy,  ihen 
to  Crocker  Blvd:  left  onto  Crocker,  then 
right  onto  Reimold  So  the  last  school.  Ad- 
mission S3  m  advance  [by  Sepl  8th),  $4  al 
the  door  VE  Exams  at  11  AM.  Contact 
Don  WA81ZV,  (313)  294-1567.  Tables  S10. 
Trunk  sale  space  $4  per  space  at  the 
swap.  Vendor  set-up  al  6  AM.  For  more  in- 
fo send  SASE  to  Jerry  Luh  KA8QBC, 
(313)  651-7387,  732  Brookwood  Ln.f 
Rochester  Hills  Ml  48309. 

PENNSAUKEN,  NJ  The  South  Jersey 
Radio  Assn  will  sponsor  its  44 Ih  annual 
Hamfest/Compuler  Show  at  the 
Pennsauken  High  School  parking  lol,  rain 
or  shine,  from  S  AM- 3  PM.  Free  parking. 
Tailgating.  Swap  shop.  VEC  Exams,  all 
classes;  register  at  9:30  AM.  Advance  tick- 
ets $4,  $5  at  the  gate.  Tailgate.  8h  space, 
$5  {does  not  include  admission)  K2AA 
Talk-in  on  145.290  (-600).  SJRA  rott  For 
advance  sales,  send  check  and  SASE  to 
Alan  Sherman  KE2VX,  222  Park  Ave,t 
Atco  NJ  08004,  Tel.  (60S}  768-8380  eves. 
after  7:30  PM 

SANDY  HOOK,  CT  The  Candlewood 
ARA  of  Danbury  CT  will  hold  its  annual 
Ham  Fest  al  Sandy  Hook  Fire  House, 
Riverside  Fid.,  Irom  8  AM-2  PM.  Tailgaling 
SG  Inside  Tables  $8  on  first-coma  first- 
serve  basis.  Commercial  vendors  wel- 
come. Talk-in  on  147.12/72  (PL  141.3) 
Danbury  rptr.  Contact  John  N2DVX.  (203) 
438-6782.  or  Craig  N1ABY,  (203)  426- 
165Z 

SEPT  26 

BELTON,  TX  HAM  EXP.O.  "92,  the  largest 
indoor  Tailgate  Swapfesl  in  Texas,  will  be 
held  al  Ihe  Bell  County  Expo  Center.  Take 
1-35  (exit  292).  Wheelchair  accessible, 
Free  admission,  VE  Exams.  There  will  be 
a  fully  equipped  lest  bench  for  equipment 
checks.  Set-up  at  6  AM  Open  to  the  pubfic 
8  AM-3  PM.  Seller  pre-regis!  ration  S3  by 
Sept.  19th.  S10  alter  Your  choice  ol  8" 
table  or  indoor  tailgate  space  Additional 
tabtes  $4,  $5  ai  the  door  Electncity  S2 
fiegistratiorVebecks  to  Temple  ARC,  2014 
S.  53rd,  Temple  TX  78504,  Contact  Mike 
WA5EQQ,  (87 7)  773-4758. 

ELMIRA,  NY  The  Elmira  ARA  will  present 
the  17lh  annual  International  Hamtesl  at 
the  Chemung  County  Fairgrounds.  Out- 
door Flea  Market,  indoor  Dealer  Displays, 
Gate  will  be  open  Irom  6  AM-5  PM.  Tickets 
available  at  the  gate,  or  in  advance  from 
Dave  Lewis,  RDt,  Box  191  >  Van  Ellen 
NY  14889. 

SANTA  FE.NM  The  Northern  New  Mexi- 
co ARC  will  host  the  1992  Northern  New 
Mexico  Hamlest  at  Glorieta  Baptist  Confer- 
ence Center,  16  miles  southeast  ol  Santa 
Fe  on  1-25,  exil  299.  Flea  Market,  Free 
TaiJgating  for  registrants.  Overnight  camp- 
ing witli  hookups  at  S9.30  per  night, 
Camping  without  reservations  is  on  a  first- 
come  first -served  basis.  Contact  Ihe  Glori- 
eta Baptist  Conference  Center,  P.O.  Box 
8,  Glorieta  NM  87535,  with  remittance,  to 
secure  your  spot  (or  FrL  and/or  Sat.  night. 
Hotel/mole  I  rooms  are  available— call 


(505)  757-8181  for  info  Admission  is  $5  al 
the  gate.  Talk-in  on  146.13/78  and 
146  52'  52.  Contact  Helen  rose  Burke 
W5IX$„  P.O.  Box  73,  Ojo  Sarco  NM 
87550.  Tel.  (505)  689-2387 

WARSAW,  IN  The  American  Red  Cross 
ARC  of  Warsaw  will  sponsor  its  2nd  annu- 
al Warsaw  Hamlest  from  8  AM*2  PM  at  the 
Nail  Guard  Armory.  2  miles  nortn  of  War- 
saw. Take  Jnd.  15  North  to  Co.  Rd.  350  N. 
Turn  East.  It's  just  across  the  tracks  Tick- 
ets S3 .50  in  advance,  S4  al  the  door  Ta- 
bles SS.  Tailgate  sales  free  with  admission. 
W5YI  VE  Testing.  Talk-in  on  146.985  or 
442.55  rptrs.  For  into  cait  John  Sparks 
KA9QWV,  (219)  269-5187;  Harold  Dunn 
KA9TUQ.  {219}  269-9652:  Paul  Van  Dyke 
KB9AVQ,  (219)  457-5432  Dealers  write  to 
ARC2  Hamfest  92,  1516  Maye  St.,  War- 
saw IN  46580.  TeL  (219)  269-5187, 

SEPT  2S-27 

LOUISVILLE,  KY  The  Greater  Louisville 
Hamfest/ARRL  Great  Lakes  Div,  Conven- 
tion witl  be  held  at  the  Commonwealth 
Convention  Center  in  downtown  Louisville 
Advance  tickets  SS  with  SASE,  S8  at  the 
door.  Commercial  and  flea  market  spaces 
available.  For  tickets  or  into,  mail  to  P.O. 
BOX  34444-S,  Louisville  KY  40232-4444. 
Tel,  (502)  551-4118, 

WICHITA,  KS  The  Wichita  ARC  will  host 
the  1992  Kansas  State  AflRL  Convention 
at  the  Ramada  Hotel  at  Broadview  Place, 
400  West  Douglas,  Wichita  KS  67202.  For 
more  info  contact  the  Wichita  Amateur 
Radio  Club, 

SEPT  27 

LONDON.  ONTARIO,  CANADA  The  Lon- 
don ARC  will  hold  tts  15th  annua]  Hamfest 
ai  the  Pot  OGoid  Bingo  Palace,  Hamilton 
and  Gore  Rds.  London  Ontario  from  9  AM- 
2  PM  S5  Admission  includes  door  prize 
ticket.  Vendor  set-up  B  AM.  Tables  $5. 
Talk  in  VE3LOM  147,060+,  Send  reserva- 
tion payments  to  London  Amateur  Radio 
dub  tnc>  P.O.  Box  82  STN  Bt  London, 
Ontario  Canada  N6A  4V3  For  into  call 
Jim  Hartford  VE3NRX,  (519)  672-7911. 


LONGMONTfCO  The  Boulder  ARC 
host  its  Amateur  Radio  Electronics  and 
Computer  Swap  Meet  at  (he  Boulder 
County  Fairgrounds  Exhibition  Bldg..  Nel- 
son and  Hover  Rds.,  Longmonl  CO.  Free 
parking.  Camp  sites  and  shopping  nearby. 
VE  Exams.  Set- up  at  7  AM.  Doors  open  at 
8  AM,  Admission  $3.  Tables  $7  (chairs 
available).  Call  (303)  530-2903  to  obtain 
table  reservation  forms  or  make  VE  testing 
reservations,  Mail  table  reservations  and 
inquiries  10  BARCFEST,  1103  South  Gay 
Dr.,  Longmont  CO  80501  Reservation 
deadline  is  Sep,  19th.  Walk-ins  welcome. 
first*come,  first-served. 

M1LFORD,  CT  The  Coastline  Amateur 
ARA  will  sponsor  VE  Exams  for  ail  classes 

al  the  Fowier  Bldg.,  145  Bridgeport  Ave,, 
Milford  CTh  starting  at  12  noon.  Walk-ins. 
Contact  Gary  NB1M,  (203)  933-5125,  or 
Dick  WA1YOE,  (203)  874-1014  for  more 
info. 


NEW  PORT  flICHEY,  FL  The  Suncoast 
ARC  will  hold  the  2nd  Pasco  County,  Hon- 
da Hamlest  al  the  New  Port  R&chey  Recre- 
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alien  Center  from  9  AM- 5  PM.  Directions: 
US  Hwy.  19  to  Main  St.  in  NPR;  50  east 
1 .5  miles  to  van  Buren,  Turn  left  (north)  1 
mile  on  right  side.  W5YI  Exams.  Admis- 
sion SS  at  the  door,  children  under  12  ad- 
milled  free,  YL  and  XYLs  free.  Sellers  Si 5 
(pre-registralion  required),  Tables  S15,  in- 
cludes chair  and  one  admission.  Electricity 
is  35  extra.  Talk-in  on  145.35  local,  and 
147.150  distance.  Contact  Suncoast  Am- 
ateur Radio  Club,  P.O.  Box  7373,  Hud- 
son FL  34878  or  call:  Ralph  N4QIK,  (813) 
847*4043.  or  Mitch  KM4MU,  (813}  843* 
5528 

YONKERS,  NY  The  Metro  70cm  Network 
wfl  sponsor  a  Giant  Electronic  Fleamarkel 
al  Ihe  Lincoln  High  School,  Kneeland  Ave., 
oil  Yonkers  Ave,.  Irom  9  AM-3  PM  Set-up 
at  7  AM.  Ham  Gear.  Computers.  VE  Ex- 
ams, Free  parking.  Free  frequency  checks. 
Admission  34  each.  Kids  under  12  free. 
First  table  $15;  $10  each  additional,  $1.80 
per  fool  (your  table  min,  $10.),  Fuli  pay- 
ment in  advance.  Contact  Otto  Supiiski 
W82SLQ,  53  Hay  ward  Stf  Yonkers  NY 
10704.  TeL  (914)  969-1053. 

OCT  3 

CHERRY  HILL,  NJ  The  Pack  Rats  (Ml. 
Airy  VHF  Radio  Club,  Ino)  will  sponsor  the 
16lh  annual  Mid-Atlantic  States  Confer- 
ence and  Banquel  on  Sal.  Oct.  3rd,  For 
more  info  send  #10  SASE  to  VHF  Confer- 
ence, P.O.  Box  311,  Southampton  PA 
18986, 

ROCK  HILL,  SC  The  York  County  A RS 
win  hold  its  41st  annual  Rock  hill  Hamlest 
at  the  Charlotte  Knights  Baseball  Statfum 
just  south  of  Charlotte  NC  on  ^77,  from  7 
AM-5  PM.  Advance  tickets  S5,  $6  ai  ihe 
door  One  parking  space  included. 
Wheelchair  accessible  Covered  display 
space,  VE  Exams  Flea  Market.  Camping 
nearby.  Talk-in  147,030  (-600),  For  into 
and  advance  tickets  contact  Tom  Lem- 
pickc  AB4YVf  2129  Squire  Rd.t  Rock  Hilt 
SC  29730,  Tel  (803)  328-3837.  Please 
SASE. 

OCT  3-4 

BILOXL  MS  The  Mississippi  Coast  ARA, 
Inc  will  hold  its  1&1ti  annual  HanVSwapfest 
at  the  Mississippi  Coast  Coliseum  and 
Convention  Center.  VE  Exams  Sal.  at  1 
PM,  Sun.  al  11  AM,  Admission  S2.  Week- 
end table  rental  Si 5  by  p re-registration  on- 
ly. Free  parking.  Handicap  parking,  RV 
hookups  and  dump  station  $10  per  night. 
No  tailgate  spaces  or  outside  tables  avail- 
able. No  commercial  dealers  or  equipment 
sales  in  swap  area.  Contact  Ernie  Qrman 
W50XA,  15825  Little  Joe  Rd.f  BHoxi  MS 
39532.  Tel.  (601)  392-2816 

OCT  4 

CHERRY  HILi,  NJ  Hamarama  '92T  spon- 
sored by  the  Ml.  Airy  VHF  Radio  Club. 
Inc.,  will  be  held  rain  or  shine  at  Garden 
State  Park,  Rt  70  and  Cornell  Ave.  from  7 
AM-4  PM.  Buyers  $4  admission  ptus  $1 
parking.  Selfers  add  $8  each  10  x  20  park- 
ing space  (bring  your  own  tables).  For  info 
send  #10  SASE  to  Hamarama  '92,  RO. 
Box  311,  Southampton  PA  18966, 

SPRINGFIELD,  OH  The  Springfield  Inde- 
pendent Radio  Assn.  (SIRAj  will  sponsor 
the  Springfield  Harnfest/Computer  Expo  al 


Clark  County  Fairgrounds  on  State  Route 
41 ,  just  north  of  I-70.  from  8  AM-3  PM.  Ad- 
vance tickets  $4.  $5  at  Ihe  door.  Advance 
tables  58.  $10  at  the  door  if  available. 
Talk-in  on  145.45/RB,  224.26/R(->,  For 
more  info,  write  SIR  A,  P.O.  Box  S23, 
Springfield  OH  45501,  or  call  Hamfest 
Chairman  Ralph  Pamer  WA8KSS,  (513) 
325-1456. 

OCT  11 

UM  AT  OH  The  Northwest  Ohro  ARC  of  Li- 
ma OH  will  host  a  Hamfest  at  the  Allen 
County  Fairgrounds.  RL  309E  off  I-75  Exit 
125A-B.  Advance  Tickets  S4,  S5  at  the 
door.  On-site  camper  parking,  $7  lor  elec- 
tiic  hook-up  Security  guards  all  night. 
Gale  opens  at  6  AM,  All  areas  are 
wheelchair  accessible.  Set-up  Oct  I01h,  3 
PM-11  P^\  Oct.  11th,  5  AM.  Tables  $8. 
Send  check  or  money  order  with  SASE  at 
least  two  weeks  in  advance  to  WD8BND, 
P.O.  Box  211,  Lima  OH  45802.  To  pre- 
register  for  VE  Exams,  send  completed 
610  form,  copy  of  license,  check  tor  $5  40 
made  out  to  ARRL  VEC.  Send  to  W8TYt 
RO.  Box  211,  Lima  OH  45802  On  a  sep- 
arate sheet  of  paper,  please  state  which 
elements  of  exams  you  wish  to  lake.  Cutoff 
lor  Exams  registration  is  Oct.  3rd  Talk-in 
00  146.67, 145  17, 444S25  Std.  Splits, 

SPECIAL  EVENT  STATIONS 
ANNOUNCEMENT: 

UFO/ET  Discussion  NET  Join  us  every 
Thurs.  evening,  8  PM-11 :30  PM  on  3,330 
MHz.  for  discussions  related  to  extra-ter- 
restrial communications  and  the  UFO  phe- 
nomena, NET  controls  are  Tom  KA1DYE. 
and  Kenny  NlJVN, 

SEPT  2-7 

MOUNT  PLEASANT,  IA  The  Mount 
Pleasant,  Iowa  ARC  will  operate  TOM  ME 
at  the  43rd  Annual  Midwest  Old  Threshers 
Reunion.  Oparation  will  be  the  bottom  50 
kHz  of  the  General  80-10  meter  phone 
subbands  plus  Ihe  80mh  40m,  and  15m 
Novice  bands.  For  a  QSLr  send  SASE  to 
Dave  Schneider  WD0ENRw  RR  *3t  Box 
307A,  Mount  Pleasant  IA  52641-9803. 

SEPT  12 

DUCK  HILL,  MS  The  Grenada  Lake  ARC 
will  operate  Station  N5UKW  {and  Others) 
in  conjunction  with  the  1 0th  annual  Rogue 
Creek  Festival.  Time:  00OOZ-2400Z.  Fre- 
quencies: 3.875,  7.250,  14,250,  21.350 
and/or  28.350  +/-  (depending  on  QRM, 
GRN,  and  propagation).  Packet;  Rose 
System  601453  N5UHW-1  (145.07),  Talk- 
in  on  146.700  (-600),  Send  GSL  and 
SASE  to  Bogue  Creek  Festival,  Special 
Event  Station  NSUHW,  RO.  Box  292t 
Duck  HUl  MS  33925*0292  USA.  For  info 
contact  Paul  E  Wood  H5UHWt  P.O.  Box 
292r  Duck  Hitt  MS  38925*0292.  (601) 
585-7286. 

SEPT  12-13 

MONTANA  QSO  PARTY  The  Montana 
H.F.  Soc.  will  sponsor  their  1992  Monlana 
QSO  Party  from  1600  UTC  Sal.  0400  UTC 
Sun  for  Class  I  Single  Operator  and  Class 
II  Single  Operator,  Mobile  (Montana  only) 
Montana  stations  send  QSO  number  and 
country.  Stations  outside  Montana  send 
QSO  number  and  state/province/county. 
Each  SS8  contact  is  worth  1  point. 


OW,  RTTY,  AMTOR  contacts  worth  2 
Mints.  Frequencies:  80*1  Om  SSB — 
3850,  7230,  14280,  21350,  28450. 
2W  band  edge  plus  25  kHz.  Novices 
jse  band  odge  plus  50  kHz.  A 
jlaque  goes  to  highest  scoring  sta* 
ion  out  of  Montana.  Certificates  to 
he  highest  scoring  entry  from  each 
stale,  province,  or  country,  with  at 
east  25  QSOs  and  contacts  with  at 
east  10  different  Montana  stations. 
3laque  to  highest  scoring  Montana 
station,  certificates  to  2nd  and  3rd 
>laces,  and  Top  Mobile.  Report  log 
and  summary  sheet  listing  QSOs 
and  multipliers  by  band,  mode,  total 
contacts,  multipliers,  claimed  score, 
lame,  call,  mailing  address,  phone, 
and  a  written  signed  statement  of 
Fair  and  Ethical  Operation. "  Entries 
Arith  more  than  200  QSOs  must  in- 
^ude  dupe  sheets.  You  may  submit 
/our  entry  on  disk  in  lieu  of  paper 
ogs.  Disk  must  be  MS-DOS  formal 
5  1/4  inch,  360  K  disk  only  and  in  an 
ASCII  file  containing  all  of  the  previ- 
ous info,  A  separate  summary  sheet 
and  signed  statement  is  also  re- 
quired with  disk  entries.  All  entries 
rtust  be  postmarked  by  Oct  1,  1992. 
3lease  mail  to  The  Montana  H.F 
Society,  1009  Madison  Ave.r  Hele- 
na MT  59601.  Include  a  business 
size  SASE  for  results. 

TULELAKE,  CA  The  Keno  ARC  wiU 
iosI  their  2nd  annual  Special  Event 
Station.  KG7VM,  at  the  Tulelake  Fair 
Torn  16002-OOOOZ  Sat,  and  Sun. 
Operation  will  be  on  1080  m  as  foJ- 
ows:  SSB  on  lower  20  kHz  of  the 
Senegal  and  Novice  portion;  CW  on 
he  lower  20  kHz  of  the  Novice,  and 
TTTY  on  the  applicable  part  of  the 
3enerai  suboands.  For  a  certificate, 
send  OSL  and  a  business  sized 
SASE  to  Keno  ARC,  P.O.  Box  653t 
Keno  OR  97627. 

I  SEPT  14-19 

ATLANTIC  CITY,  NJ  Southern 
bounties  ARA  (SCARA)  will  operate 
K2BR  from  the  Miss  America 
Pageant  in  Atlantic  City  NJ.  Atlantic 
2ity  Is  located  on  Absecon  island, 
jvhich  is  IOTA;  NA  111,  Frequencies: 
^hone:  25  kHz  inside  lower  Generar 
^tass  bandedge,  CW:  65  kHz  inside 
ower  General  class  bandedge. 
Movice:  2&1OQ-2S50O  kHz.  OSL  with 
¥10  SASE  via  SCARAt  P.O.  Box 
121,  Lin  wood  NJ  08221.  Operation 
will  begin  from  10  AM  EST  on  Sep. 
I4\h. 

I  SEPT  18-20 

PORT  VUE,  PA  Station  K13R  wilt 
jperate  on  40m,  20m,  and  10m 
3ands  during  dayitght  and  evening 
iour$.  in  celebration  of  the  100th  An- 
li versa ry  of  Port  Vue  Borough,  QSL 
*ith  SASE  to  KI3R,  1008  Monroe 
Ave.,  Port  Vue  PA  15133. 

SEPT  1 9 

FLAG  CENTER,  IL  The  Kishwau- 
<ee  ARC  of  Dekalb  County  IL  will 
lost  Station  WA9CJN  for  the  Two 
divers  Councit  Boy  Scouts  to  help 
axnmemorate  the  5001  h  anniversary 


of  the  discovery  of  America.  This  fait 
camporee  is  being  caned  a  *"QuJriia- 
ree."  WA9CJN  will  operate  from 
1300Z-03G0Z  with  most  activity  on 
the  Novice  portion  of  10m.  Control 
operators  will  be  KB9AGV  and 
WB9EEE.  For  a  certificate,  send  a 
large  SASE  to  KARC  WA9CJN  At- 
tn: KB9AGV,  RO.  Box  264r 
Sycamore  IL  60t78. 

SEPT  19-20 

VANCOUVER,  WA  The  Heritage 
Trust  Foundation  of  Clark  County 
WA  will  sponsor  Station  W7AIA,  pos- 
sibly operating  from  the  famous  Offi- 
cer's Row  at  old  Fort  Vancouver  bar- 
racks. Operation  will  be  from  1600 
UTC-2300  UTC  Sat.p  and  from  1700 
UTC-2200  UTC  Sun,,  in  the  lower 
portion  of  the  General  class  phone 
bands.  40m  and  20m.  and  in  the 
10m  Novice/Tech  band,  conditions 
permitting.  A  nice  certificate  will  be 
available  in  return  for  your  SASE  to 
CCARC,  PC  Box  \424t  Vancouver 
WA  98668, 

SEPT  25-27 

PEA  PATCH  ISLAND,  DE     The 

Ouad  County  IRC  will  operate 
KD3XN  1400Z-2100Z  from  historic 
Civil  War  Fort  Delaware.  Operations 
will  be  in  the  General  and  Novice 
portions  of  10m,  12m,  15m(  l7mT 
20m  and  40m.  For  color  aerial  view 
QSL  send  QSL  and  SASE  to  the  op- 
erator worked.  Possible  IOTA. 

SEPT  26 

PESHTIGO,  Wl  The  Marinette  and 
Menominee  ARC  will  operate  Station 
WJ9X  from  the  site  of  the  121st  An- 
niversary of  North  America's  most 
disasterous  forest  fire.  Operations 
will  be  from  1500Z-2300Z.  Frequen- 
cies: Phone  14.271,  21.371.  28.471 
and  14.071  CW,  For  certificate  and 
honorary  Peshtigo  citizenship,  send 
SASE  to  William  Fluegge,  N3280 
River  Bend  Dr.,  Peshtigo  Wl 
54157. 

SEPT  26-27 

KINGMAN,  AZ  The  Bualapa!  ARC 
will  operate  Station  WA7LAZ  to  cele- 
brate "Andy  Devine  Days,"  an  annual 
event  in  Kingman  AZ.  where  Andy 
spent  his  youth.  Andy  most  remem- 
bered for  his  character  "Jingles'  in 
many  western  movies,  was  licensed 
as  W6RER  (Red  Eyed  Rooster). 
Some  of  his  amateur  equipment  and 
other  memorabilia  is  on  display  in 
the  Mohave  Museum.  Operating 
schedule:  1500Z-1700Z,  28.325 
MHz;  1700Z-1900Z,  21,325  MHz; 
1900Z-2100Z.  14.325  MHz;  21002- 
2300Z.  28,325  MHz;  2300Z-01O0Z, 
21,325  MHz;  0100Z-030QZ.  14.325 
MHz;  0300Z-0500Z,  2B.325  MHz,  If 
propagation  is  bad  on  any  band  we 
will  shift  to  the  next  lower  band.  For 
a  certificate  suitable  for  framing, 
send  QSL  with  contact  number,  and 
a  9  x  12  envelope  with  two  units  of 
postage  to  WA7LAZ,  P.O.  Box  4364 f 
Kingman  AZ  86401.  or  send  SI. 00 
with  QSL  and  we  will  furnish  enve- 
lope and  postage. 


OCT  1-2 

HUMACAQ,  PR  The  Bayamon  Cen- 
tral University  ARC  will  operate 
Station  ACTE-KP4  to  commemorate 
the  Annual  Convention  of  the  Assn. 
for  Educational  Communications 
and  Technology,  Puerto  Rico  Branch, 
in  Palmas  del  Mar  Resort.  Huma- 
cao  PR.  Frequencies:  145. 15f 
28,477.  21,137  and  3.737  MHz,  Con- 
tact the  station  In  on©  frequency  to 
get  a  QSL  card,  two  or  more  fre- 
quencies to  get  a  certificate.  Send 
OSL  and  SASE  to  Carlos  Colon 
KP4TD,  School  of  Education, 
U.C.B.,  Box  1725t  Bayamon  PR 
00957. 

OCT  3 

ALAMOGORDO,  NM  The  AJam- 
ogordo  ARC  will  conduct  a  special 
operation,  sponsored  by  the  Interna- 
tional Space  Hall  of  Fame,  to  honor 
new  inductees.  Station  WA5IPS  wilt 
Operate  from  1500  UTC-2300  UTC, 
from  atop  the  Space  Hall.  Operation 
will  be  in  the  10m  Novice  band 
(around  28,480/.490  MHz)  from  1 500 
UTC-1600  UTC.  and  on  the  15m  and 
20m  General  phone  bands  from 
1600  UTC-2300  UTC.  Special  QSLs 
will  be  sent  from  the  Space  Hall  of 


Fame  and  will  be  certified  by 
A.A.R.C.  members.  QSL  requests 
should  be  mailed  to  International 
Space  Halt  of  Fame,  Route  2001  - 
P.O.  Box  533 f  Atamogordo  NM 
88311*0533.  No  SASE  required. 
SWL  requests  will  also  be  acknowl- 
edged- For  more  infof  contact  Ole 
Jorgensen  WA51PS,  Chairman; 
Larry  Moore  WA5UNO,  A.A.R.C. 
President. 

OCT  10-11 

BOALSBURG,  PA  The  Nitiany  ARC 
will  operate  W3YA  from  the  authentic 
CoiumbuS  Family  Chapel  historic 
museum  during  festivities  for  the 
Quincentennial  of  Christopher 
Columbus'  discovery.  Hours:  1500 
UTC-0100  UTC  Sat.  Oct.  10;  1400 
UTC-22O0  UTC  Sun.  Oct  11.  SSB: 
Lower  25  kHz  of  General  1 5m,  20m. 
40m,  80m  phone  bands  and  Novice 
portion  of  10m,  CW:  lower  25  kHz 
of  General  15m,  20m,  40m  code 
bands  and  Novice  portions  of  10m 
and  aOm.  Visitors  talk-in  on  146.76- 
and  146.85-.  Send  QSL  and  SASE 
for  QSL  card,  or  QSL  and  $1  for  flat, 
unfolded  certificate  lo  CC500 
Committee,  Nitiany  ARC.  P.O.  Box 
6t4,  State  College  PA  16804- 
0614. 
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Dealer  directory 


DELAWARE 

New  Castle 

Factory  authorized  dealeri  Yaesu.  I  COM, 
Kenwood,  Ten-Tec.  AEA.  Kantronics,  DR- 
Sl  Mfg.,  Amerilron.  Cushcraft,  HyGain, 
Heil  Sound",  Standard  Amateur  Radio, 
MFJh  HustJer,  Diamond,  Butternut,  As- 
Iron,  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY.  71 
Meadow  RoadT  New  Castle  DE  19720. 
(302)  328-7728. 

NEW  JERSEY 

Lodi 

North  Jersey's  newest  Two  Way  Radio 
and  Eiecironics  Dealer  is  now  open* 
Sales  of  ham.  business,  marine  and  CB 
two  way  equipment  as  well  as  scanners. 
Shortwave,  electronic  kits,  antennas, 
books,  cable  boxes  and  more.  Friendly 
seivice  and  low  prices.  ADVANCED 
SPECIALTIES,  114  Essex  Street,  Lodi 
NJ  07644,  {201 )  VHF-2067. 

NEW  JERSEY 

Park  Ridge 

North  Jersey's  oldest  and  finesl  Short- 
wave and  Ham  Radio  Dealer.  1  1#  miles 
from  Garden  Stale  Parkway.  Authorized 
Dealers  for  AEA.  Kenwood,  Japan  Radio 
Company,  ICOMT  Yaesu,  etc.  Ham  Sates, 
Lee  WK2T.  GILFER  SHORTWAVE,  52 
Park  Ave.,  Park  Ridge  NJ  07656.  (201) 
391-7BS7. 

NEW  YORK 

Manhattan 

Manhattan's  largesi  and  only  ham  and 
business  Radio  Store.  Featuring  MO- 
TOROLA,  fCOM  KENWOOD,  YAESU. 


UMDEN  BENDtX-KlNG.  ASTRON,  AEA, 
SONY,  PANASONIC,  MFJ.  CCTV  CAM* 
ERAS  AND  MONITORS.  BIRD 
WATTMETERS.  OPTOELECTRONICS 
FREQUENCY  COUNTERS.  AOR  SCAN- 
NERS, JRC  RECEIVERS.  KANTRON- 
ICS,  LARSEN,  etc,  Full  slock  of  radios 
and  accessories.  Repair  lab  on  premises. 
Open  7  days  M-F,  9-6  p.m.;  Sal,  &  Sun., 
10-5  p.m.  We  ship  Worldwide.  For  specif- 
ic information  calt  or  wriie:  BARRY 
ELECTRONICS,  512  Broadway,  New 
York  NY  10012.  (212)  925-7000,  FAX 
(212)925-7001. 

OHIO 

Columbus 

Central  Ohio's  full  line  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu.  Alinco. 
Japan  Radio,  Standard,  AEA.  Cushcraft, 
Hustler.  Diamond  ar*d  MFJ.  New  and 
used  equipment  on  display  and  opera- 
tional in  our  new  10,000  sq,  ft.  facility. 
Large  SWL  Department,  too.  UNIVER- 
SAL RADIO,  6830  Americana  Pkwy., 
ReynpldSburg  (Columbus)  OH  43068. 
(614}  866-4267. 

PENNSYLVANIA 

Trevose 

Authorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU.  featuring 
AMERITRONt  B&W,  MFJ,  HYGAIN, 
KLM(  CUSHCRAFT.  HUSTLER, 
KANTRONJCS,  AEA,  VIBROPLEX.  HEIL, 
CALL  BOOK,  ARRL  Publications,  and 
much  more.  HAMTRON1CS,  INC..  4033 
Brownsville  Road,  Treves se  PA  19047. 
(215)  357-1400.  FAX  {215)  355-3958, 
Sales  Order  1-800-426-2820,  Circle 
Reader  Service  298  for  more  information 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for  as  little  as  $420  yearly  (pre- 
paid) h  or  $210  for  six  months  {prepaid).  No  mention  ol  mail-ardor  business  please.  Directory  text  and  pay- 
ment must  reach  us  60  days  in  advance  of  publication,  for  example,  advertising  Tor  the  April  +92  issua 
must  be  In  our  hands  by  f  cbruary  1  si.  Mil  to  73  Amateur  Radio  Today.  70  R to.  202  H   Peterborough   NH 
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Barter  &  buy 


Number  31  on  your  Feedback  card 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wail  lor  a  haimlesi  to  try 
ijini  ■  1 1 1 1 1 : | • :!.  bul  you  Kim w  ynu';  gel  u  far  more  realistic  price  ii  you  have  i  oui  where  100,000  ac- 
tive ham  potential  buyers  can  see  it  than  the  low  hundred  local  hams  who  corno  by  a  flea  market 
table,  Cheek  yaur  attic,  garage,  collar  and  ctoset  shelves  and  gel  cash  for  your  ham  and  computer 
gear  before  it's  loo  old  to  sen.  You  know  you're  not  going  lo  use  it  again,  so  why  leave  it  for  your 
widow  to  throw  out?  Thai  slufl  isi*l  getting  any  younged 

The  73  Rea  Mantel  Barter  n'  Buy.  costs  you  peanuts  (almost)— comes  to  35  cents  a  wotd  fee 
indnnoual  (noncommeroalt  ads  and  Si  .00  3  word  for  commercial  ads.  Don"!  plan  on  lelBng  a  long 
story.  Use  abbreviations,  cram  i  m.  But  be  honesL  There  are  plenty  of  hams  who  love  lo  In  thjogs. 
so  ri  it  doesn't  worK  say  so. 

Make  your  Ust,  couni  the  words,  including  your  call,  address  and  phone  number  Include  a 
check  or  your  credit  card  number  and  expiration.  It  youTre  plaong  a  commerciaJ  ad.  include  an  ad 
drtional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine .  not  a  daily  newspaper,  so  figure-  a  couple  months  before  the  ac- 
tion slams,  then  be  prepared.  If  you  get  too  many  caNs.  you  priced  It  tow.  If  you  don'l  get  many 
calls,  too  high. 

So  get  busy.  Blow  the  dusl  off.  check  everything  out.  make  sure  it  still  works  rlghl  and  maybe 
you  can  help  make  a  ham  sura  it  stilt  works  righi  and  maybe  you  can  heip  make  a  ham  newcomer 
or  rettred  old  timer  happy  with  that  rig  you're  not  using  now.  O  you  might  get  busy  on  your  com- 
puter and  put  together  a  list  ol  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  «o  the  Barter  n"  Buy.  Sue  Coibert  70  Fit  2Q2N,  Peterborough  NH 
03*58  and  get  sei  for  the  pnone  calls. 


Deadline  for  the  October  classifieds  is 
August  12, 1992. 

HAM  RADIO  REPAIR  CENTER,  quality 
workmanship.  Solid  stale  or  tube,  all 
makes  and  models.  Also  repair  HF  ampli- 
fiers, AffordabEe  Electronic  Repair,  710 
East  Thomas  Rd.T  ScottsdaJe  AZ  85251. 
(602)  945^3906.  BNB220 

FINALLY  HEAR  those  unreadable  signals 
buried  in  noise,  heterodynes,  tuner  up- 
pers. The  REVOLUTIONARY  new  JPS 
audio  filler  N1R-1GT  digilai  signal  process- 
ing, simple  hook  up,  deep  discounted 
$329.95  delivered!  Authorized  dealer: 
Davis  RF  Co,,  P.O.  Box  230-S,  Carlisle 
MA  01741,  24-HR.  Orders:  (800)  484- 
4002,  code  1356,  BNB254 

THE  MOST  COMPLETE  AND  COMPRE- 
HENSIVE RESISTOR  COLOR  CODE 
IDENTIFICATION  CHART/COIL  WIND- 
ING DATA  CHART/L,  C,  F  NONA- 
GRAPH.  Is  your  resister  identification  get- 
ting rusiy?  Don't  wasle  time  looking  tor 
that  old  basic  electronics  book.  Have  this 
handy  chart  posted  above  your  work 
bench.  Chart  includes  these  hard  to  inter- 
pret 5- band  precision  resislors,  includes 
all  known  toterance  colors  too!  Included 
with  the  resistor  chart  is  a  handy  coil  wind- 
ing data  chart  for  RF  coil  windings.  For 
those  who  hate  to  do  math  calculations,  it 
you  know  any  two  of  your  l_  C,  or  F.  you 
can  find  the  other  instantly  with  this  handy 
L,  C,  F  Nomagraph!  Send  $3,00  lo  TMS 
ELECTRO  DATA  INC.,  4906  S,E.  Mills, 
Lawton  OK  73501 .  BNB255 

qrp    icrrs    in    canadai    cw 

Transceivers,  Receivers,  Communication 
Headsets,  and  more.  Large  SASE  or  Call: 
"CO  RADIO  KITS/  Box  1546.  Bradford. 
Ontario,  L3Z-2B8  CANADA.  (416H75- 
9119.  BNB433 

OSL  CARDS-  Look  good  witn  top  quality 
printing,  Choose  standard  designs  or  fully 
customized  cards.  Request  free  brochure, 
samples  (stamps  appreciated)  from 
Chester  OSLs,  310  Commercial.  DepL  A, 
Emporia  KS  66801 .  FAX  (316)  342-4705. 

BNB434 

REVOLUTIONARY  HYBRID  AERIAL 
WIRE:  168-strand  copper  "FLEX- 
WEAVE"  Tn%  #14,  strung,  Ultra  Flexible, 
ties  in  knots,  nonstretch,  won't  rust/kink 
like  copper  weld,  S36.95  first  275'  {mini- 
mum), S-13/tL  thereafter,  includes  ship- 
ping! (Radial  wire  only.)  Catalog  St. 00, 
DAVIS  RF  Co,,  P.O.  Box  230-ST  Carlisle 
MA0174t,  (300)484-4002,  code  1356, 

BNB557 


MAX,  GROUND  RADIAL  WIRE,  lowest 
cost,  top  quality,  MilSpec  RG-213,  S.38/tL; 
RG-8X,  S.I 9;  RG-58,  $.16;  LOW  LOSS 
Belden  equiv  RG-9913,  $.39;  any  lengths. 
Radial  wire  #16,  $39.50/1000  ft.  includes 
shipping!  Immediate  shipment.  Catalog, 
$1.00.  DAVIS  RF  Co.,  P.O.  Box  230-S. 
Carlisle  MA  01741.  (800)  484-4002.  code 
1356.  QNB562 

WANTED:  Six  Meier  Transceivers  and 
Linear  Amplifier.  Am  especially  seeking 
Ciegg  Venus  and  Zeus.  Musi  be  excellent 
Gondii  ion  only.  Leave  message:  Jim.  703- 
922-9789,  BNB563 

NEW  B&W  40  &  80  MTR  TRAP  DIPOLE 
&  NEW  SHORT  160  MTR  DIPOLE,  Mov- 
ing must  self  S60  each.  Frank.  2040  Liber- 
ty SLr  Trenton  NJ  08629. 609-392-4813, 

BNB701 

RtG  REPAIR  by  20-year  ham.  Fast,  rea- 
son  able.  Skip  With  row.  5404  S.  Walden 
Street,  Aurora  CO  80011  (303)  693-0997 

BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY  480 
RESOLUTION.  256  gray  levels,  58998. 
Demo  disk,  S3.  Informal  ion,  St.  Color 
burst.  Box  3091.  Nashua  NH  03061, 

BNB703 

ROSS'  SSS5  NEW  September  (ONLY); 
KENWOOD  TH^78A  $500.00,  TM*241A 
$355.00,  ICOM  P2AT  S329.90,  229H 
S358.00,  CUSHCRAFT  13B2  S94.9G,  220- 
SK  $53,50,  TELEX  HY  GAIN  CD-45II 
S22O.O0t  EX-14  (39SS)  $400.00,  YAESU 
FT-747GX  $65990,  FT-41  IE/17  $279.90. 
ALL  LIMITED  TIME  OFFER  CALL  OR 
SEND  2  STAMPS  FOR  MORE  SPE- 
CIALS LOOKING  FOR  SOMETHING 
NOT  LISTED  OR  HARD  TO  FIND?  CALL 
OR  WRITE.  Over  9,000  ham-related  rlems 
in  stock  for  immediate  shipment  Mention 
ad.  Phces  cash.  FOB.  Preston.  HOURS 
TUESDAY-FRIDAY  9:00  TO  6:00n  9:00- 
2:00  P,M.  MONDAYS.  CLOSED  SATUR- 
DAY &  SUNDAY.  ROSS  DISTRIBUTING 
COMPANY.  78  SOUTH  STATE.  PRE- 
STON ID  83263.  (208)  852-0830  BNS707 

BIG  BOOK  OF  MODIFICATIONS  Ama* 
teurt  Scanners,  and  Receivers.  Simple  to 
Compter  electronic  and  keyboard  modifi- 
cations. Send  S20.00  US  to  Mike 
Poczynek,  Fiesta  Mail.  Box  56074,  Stoney 
Creek,  Ontario.  Canada,  L8G  5C9. 

BNB711 

GIANT  SOLAR  PANELS  $44.00  EA!  Ex- 
cellent Prices/Solar  Equipment/Acces- 


sories. Free  information/Send  Stamped 
Envelope,  Catalog  S3.00.  To:  Pak  Rat 
Bectnonks.  P.O.  Box  690073.  Houston  TX 
77269.(713)893-0313.  BNB715 

SIMPLEX  REPEATERS  $149.00!  We 
manufacture  them  ourselves.  Pak  Rai 
Electronics.  (713)  893-0313.       BNB716 

ELECTRON  TUBES:  All  types  and  sizes. 
Transmuting,  receiving,  microwave  .  . 
Large  inventory  =  same  day  snipping.  Dai- 
ly Electronics,  P.O.  Box  5029*  Compton 
CA  90224,  {800)  346-6667  or  (213)  774- 
1255.  BNB719 

WE  HAVE  IT!  AEA,  Astron,  Bencher,  But- 
lemut,  Callbook,  Comet,  Diamond*  Hus- 
tler, Kan  Ironies.  Larsen  Antennas,  MFJ, 
Radio  Shack.  Smiley,  antennas,  Ten -Tec, 
Valor  antennas,  and  more.  Small  town 
service  with  discount  prices.  Dantiys,  120 
N.  Washington,  Wellington  KS  67152, 
(316)  32S-S314.  BMB722 

MINIATURE  POUCE  RADAR  TRANS- 
MITTER one  mite  range,  S41  assembled, 
S31.00  kit,  (219)  489-1711.  P.O.  Box 
80096,  Fort  Wayne  IN  46898.     BNB725 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
parts.  GROUND  RADIAL  WIRE,  open- 
wire  feedlines,  copper- weld,  insulators, 
coax,  Dacron  rope,  baJuns.  etc,  LOWEST 
PRICES.  Calakig.  Si. 00,  DAVIS  RF  Co.. 
P.O.  Box  230-S.  Carlisle  MA  01741.  (800) 
484-4002.  code  1356  BNB726 

HAM  RADIO  REPAIR  Experienced,  reli- 
able service,  Robert  Hall  Eleclronics,  1660 
McKee  Rd.r  Suite  A,  San  Jose  CA  95116. 
(408)  729-8200.  BNB751 

PICTURE  OSL  CARDS  of  your  shack, 
etc.,  from  your  photo  or  Mack  ink  artwork. 
500  S28.0O,  1,000  $44.50.  Also  non-pic- 
ture cards.  Custom  printed  cards,  send 
specifications  for  estimate.  Send  2 
Slamps  for  Wlusliated  Irteralum  Generous 
sample  kit  S2.00,  half  pound  of  samples 
S3.00.  Raum's  RD2T  Orchard  Road,  Coop- 
ersburg  PA  18036.  BNB756 

ALUMINUM  HEAVY  WALL  TUBING,  2" 
OD  X  .25"  wall,  type  6061 -T6.  Great  for 
masts,  booms,  projects'  SASE: 
Ooug/WS9W.  Box  384,  Stoughton  Wl 
53589.  BNB757 


DIGITAL  AUTOMATIC  DISPLAYS.  Ken- 
wood, Yaesu,  Collins,  Drake,  Atlas,  etc 
No  bandswitching.  Business  $  .52  SASE. 
Specify  radio,  GRAND,  FOB  3377,  Blaine 
WA  98230.  Phone/FAX  604-530-4551. 

BNB758 

^ 

WAITED:  HAM  EQUIPMENT  AND  OTH- 
ER PROPERTY.  The  Ratio  Club  of  Junior 
High  School  22  NYC,  Inc..  is  a  nonprofit 
organization,  granted  501  (C)  (3)  status  by 
the  IRS.  incorporated  with  the  goal  ol  us- 
ing the  theme  of  Ham  Radio  to  further  and 
enhance  the  education  of  young  people 
nationwide.  Send  your  radio  to  school, 
your  property  donation  or  financial  support 
would  be  greatly  appreciated  and  ac- 
knowledged with  a  receipt  for  your  tax  de- 
ductible contribution.  Please  look  over 
whatever  unwanted  equipment  you  may 
have,  and  call  us.  We  will  pick  up  or  ar- 
range shipping.  You  will  receive  the  tax 
deduction,  but  most  important,  the  privi- 
lege of  knowing  thai  your  gift  realty  made 
a  difference  in  the  education  and  upbring- 
ing of  a  child.  You  are  invited  to  check  into 
Ihe  WB2JKJ  "22  Crew"  CLASSROOM 
NET,  7  AM  EST  on  7.238  MHz  or  on 

21.395  throughout  the  day.  First  day  of 
school  in  NYC  is  Sept.  14.  Join  us  on  Ihe 


Nets  and  meet  the  new  "22  Crew",  These 
will  be  post  some  of  the  chtfdren  hoping  fo* 
your  support  of  EDUCOM.  Wnte  us  at 
The  RC  of  JHS  22  NYC.  INC„  P.O,  Bo> 
1052.  New  York  NY  10002.  Round  Ihe 
Clock  HOTLINES:  Voice  (516)  674-4072 
FAX  (516)  674-9600.  BNB762 

ELIMINATE  MULTIPLE  NOISE  TONES  ir 
your  receiver  audio  output.  The  revolution 
ary  new  JPS  notch  fitter,  model  #NF-60 
Digrtaf  Signal  Processmg  simple  hook  up 
Unlike  other  Notch  Fitters,  notches  ou 
muftipfe  varying  tones.  Deep  Discounted 
$139.50  delivered  continenlat  U.S.!  (Bse 
where  $1 50  00  plus  shipping.)  Authonzer. 
JPS  dealer  Davis  RF  Co.,  P,0+  Box  230 
S,  Carlisle  MA  01741. 24-HR  orders:  (800 
464-4002,  code  1 356.  BNB763 

SOLAR  POWERED  HAMS!  The 
Sunswitch  is  a  charge  conl  rotter  to  protec 
your  battehes  trom  over  charge.  Powei 
MOSFETs  are  used,  no  relays1  Assem btec 
tuned  and  tested  539,95  plus  $230  ship 
ping.  Sunlight  Energy  Systems,  222' 
Mayflower  NW,  Massillon  OH  44647. 

BNB774 

GET  YOUR  PL259  CONNECTORS  TO- 
DAY1  Only  S.35  each  sold  in  lots  of  too 
Order  now!!!  Call  or  Wrhe  Foss  Ware 
house,  289  Schenk  Street.  Nortf 
Tonawanoa  NY  14120.  (800)  4B8-0525. 

BNB810 

SURPLUS  SOLAR  PANELS.  105  Wat 
set  $469.00.  unframed  S300.00,  ALL 
PANELS  S  YEAR  WARRANTY.  visa/Mas 
lercard.  (602)  276-5083.  BNB81 2 

73  MAGAZINE  INDEX  1960-1990.  Bool- 
Si  5  or  software  $20.  The  world's  larges 
(60,000  reference)  amateur  radio  inde> 
1909-1990.  Software  $85.  OSX  CO,  HR 
or  RAOCOM  indices  S10-S20.  Write:  01 
DAH  Publishing,  P.O.B.  7368,  Nashua  Nl- 
03060-7368,  (603)  878-3628.      BNBSt3 

FREE  SHAREWARE  AND  HAM  CATA- 
LOG for  IBM  or  CoCo.  Morse  code  com 
puter  interfaces,  $49.95.  Dynamic  Elec 
tronics,  Box  896,  Hartselle  AL  35640. 205- 
773^2758.  BNB815 

DIGITAL  SWfiandPOWER  METER,  As 
sembie.  Kit,  or  Plans,  with  Alarm  and  Se 
Points.FREE  information.  RUPP  ELEC- 
TRONICSt54G3  Westbceeze,  Fori  Wayne 
IN  46804.  219-432-3049.  BNBS31 

JEHTEQ  285,  and  288  Filter  S45.00/ea 
Tentec  RM  500  $10.00  or  at!  three  for  $90 
Kenwood  TS1 30V  for  sale  call  for  details 
407-277-6249.  BNB834 

TELEX  HY-GAINAntenna's,  Rotors  anc 
Replacement  rotor  parts,  Cush craft.  Bark 
er  and  Williamson,  Periphex  batteries,  AR 
RL  Books.  Pyramid  power  supplies.  GflE 
scanner  amplifiers  and  converters,  Sur 
plus  Tubes.  Atkinson  4  Smith,  17  Lewis 
St.  Eatoniown  NJ  07724.  (800)  542-2247. 

BNB£35 

FCC  COMMERCIAL  LICENSE  PREPA- 
RATION  RADIOTELEPHONES  A* 
DtOTELEGRAPH.  Latest  home  study  fas- 
easy  audio  video.  FREE  details  WPT  Pub 
Kcations  1  -800-800-7588 .  BN3840 

PRINTED  CIRCUIT  BOARDS-etched 
drilled,  tin- plated.  Single  sided  S1.25/sq. 
inch.  No  setup  charge.  Send  negative  oi 
artwork  (S10,00  for  negative).  We  car 
generate  artwork  from  your  schematic. 
CHELCO  ELECTRONICS,  61  Water  St 
Mayville  NY  1 47571 -B00-3&8-85 21. 

BNB842 
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INEXPENSIVE  HAM  RADIO  EQUIP* 

MENT.  Send  poslage  stamp  for  list.  Jim 
Brady  YVA4DSO,  3037  Audrey  Dr.r  GastO- 
nia  NC  28054,  BNBS90 

FREE  Ham  BBS.  904-S42-302S.  BNB899 

AMATEUR  RADIO  REPAIR!!  All  makes  * 
mooeis.  any  age.  $20.00  per  hour-maxi- 
mum labor  per  unit,  580.  Qu\  TELO  (Dan)t 
1302  S.  Uplands  Dr.,  Gamano  (stand  WA 
96292.  (206)  387-3558,  BN69C0 

HEATHKIT  NOSTALGIA- History  in  pic- 
tures and  stories  of  and  by  Ihe  people  in- 
volved. 124  page  paperback  by  K8TP. 
Send  59  95  (plus  !ax  in  WA}  to  Heath 
Nostalgia.  4320-1 96th  SWT  Suite  B-111, 
lyrmwoodWA  98036.  BNB903 

COMMUNICATIONS  AT  ITS  BEST!  AR- 
900  $219.00,  AFMOOOXC  $399.00,  AR- 
2500  $43900,  AR-3G00  $969.00,  Lowest 
prices  on  AOR  Radios  guaranteed.  CB'sf 
Scanners,  Radar  deteclors,  and  more. 
Free  Shipping  Visa/MC/AMEX.  Turbo 
Electronics,  PO.  Box  8034,  Hicksvflte  NY 
11802.  inquiries:  51 6-938-1 946forders  1* 
80O33*TURBO. 


ESTATE  SALE.  Much  Ham/EJeetronic 
Equipment.  Parts,  Arnpst  Antennas r  Hand- 
holds, Send  SASE  Envefope  for  massive 
list.  Best  Bids  taken.  Box  443  Moses  Lake 
WA  98837.  BNB906 

PILL  BOTTLE  AfrTTENNA  TUNER!  Really 
worfcs"  Plans-Sa  OWM  ENTERPRISES. 
1709  N.  West,  #103.  JacKsort  Mi  49202_ 

BNB9Q7 

EASYTERM,  a  user-friendlyt  fulf  featured 
communications  program  for  the  AEA 


PK232MBX  and  Kenwood  digital  radios. 
For  more  information  on  this  inexpensive 
program,  call  1-800-330-7796  or  write  to: 
EASYTERM.  %  M.V.  Heniey's  Inc.,  P.O. 
Box  21 54,  Edgarlown  MA  02539-2154. 

BNB909 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  I  FAST  SERVICE,  tCOM: 
BP2/BP3/BP22  Si 8,95,  BP5/BP8/BP23 
S24.95.  BP24/BP70  $26.95.  BP7  $29.95. 
KENWOOD  PB21  $14.95,  PB21H/PB6 
$19,95,  PB25/26  $22,95,  PB2/KNB3 
$29.95.  YAESU:  FNB10/17  $22.95, 
FNB3/4/4A  S34.95  UNI  DEN  APX650 
S29-95,  APX1200  S39.95;  HEATH110 
S26.95.  "NEW  PACKS*;  ICOM  BPS(8O0 
mAh)  S39.95.  (1000}  S49.95,  (1200) 
SS4.95,  BP83  S29.95r  BR84  S42.95.  YAE- 
SU: FNB2(500)  S19.95,  (600)  323.95, 
FNBIOS  (1000)  S42.95.  FNB12S{600) 
$46.95.  FNB17£600)  S31.95, 
FNB4SL(750)  S4495,  SANTEC;  142/1200 
$22,95,  "U-DO-IT  INSERTS"  ICOM: 
BP3/BP22  $14.95,  BP5  $20.95,  BP8 
S19.95.  KENWOOD:  PB21H/24  SI 4. 95. 
PB25/26  $17.95.  TEMPO/S  $20,95.  YAE- 
SU: FNB10  314.95,  FNB4/4A  S26  95.  AZ- 
DEN/300  $14.95.  FREE  CATALOG.  $4.00 
Shipping/order,  PA+6%,  VJSA-M/C 
+S300.  CUNARD.  R,D,  6  BOX  104P  Bed- 
ford PA  15522-  (814)  623-7000.    BNB913 

WANTED;  BUY  &  SELL  All  types  ot  Elec- 
tron Tubes.  Call  toN  free  1  {BOO)  421-9397 
Of  1  (612)  425-9397,  CAN  Electronics, 
Harold  Bfarnstedt,  6104  Egg  Lake  Road, 
Hugo  MN  55038.  BNB915 

COMMODORE  64  HAM  PROGRAMS 

8  disk  sid&s  over  200  Ham  programs 

$16. 95/$. 29  stamp  gets  unusual  soft- 


ware catalog  of  Utilities.  Games,  Adult 
and  British  Disks.  Home- Spun  Software. 
Box    1064-BB,    Estero    FL    33928. 

BNB917 

ENGRAVING-CALL  PINS-Wall/Desk 
Clocks-Club  Award  PlaquesfTrophies- 
Desk  Holders- Pen  Sets- Equipment  ID. 
Plates.  All  Prices  30-50%  Off  Retail.  Send 
S3. 00  For  Catalog  to:  TR  Enterprises, 
Box  36  B,  Tyler  Hit!  PA  1 8469,     BNB962 

^^^*- 

ICOM  America,  Inc.  seeks  a  full-time 
sales  representative  for  our  Amateur 
Sales  Division  This  is  an  entry  level  op- 
portune y  for  an  amaleur  radio  enfhusias! 
whose  career  goal  is  outside  sales.  Prior 
outside  selling  experience  and  a  four-year 
degree  are  preferred.  Requires  3Gao^$u% 
travel,  fcom  America  offers  a  competitive 
salary  and  benefits  package.  Please  send 
your  resume  and  cover  letter  to:  ICOM 
America,  Inc.  Attn;  Human  Resources 
NSR.  2360  116th  Ave.  NE,  Bellevue  WA 
96004.  Equal  Opportunity  Employer. 

BNB965 

PRINTED  CURCUfT  BOARDS  for  pro- 
jects in  73,  Ham  Ratio,  QST,  ARRL  Hand- 
book. List  SASE.  FAR  Circuits.  1SN640 
Refd  Ct.P  Dundee  IL  60118,        BNB966 


KENWOOD  TS-820S  W.  Separ.  VFO  Mini 
Cond.  $50000.  Ray  612-876-7989. 

BNS967 

WANTED  TS790A  Kenwood.  N9HTY,  Ray 
812-676-7989.  BNB968 


EPROM  PROGRAMMER  plans,  kits,  flier 
SASE.  Sergeant,  Box  1613.  San  Marcos 
TX  78666.  BNB969 


AZDEN  SERVICE  by  former  factory  tech- 
nician.  Southern  Technologies  Amateur 
Radio.  Inc..  10715  SW  190  SL  #9,  Miami 
FL  331 57,  (305)  238  3327.  BNB979 

COMMODORE  64  REPAIR  Fast  turn 
around.  Southern  Technologies  Amateur 
RaoJo,  10715  SW  190th  Street  #9.  Miami 
FL  331 57.  (305)  238-3327.  BNB382 

THE  AMAZING  UNIVERSAL  CABLE  TV 
AND  SATELLITE  DESCRAMBLER,  De- 
tailed plans,  theory,  parts  list,  instruclions, 
and  troubleshooters  newsletter.  20  pages. 
$13.95  postpaid.  OCTE-D,  Box  276p  AJ- 
burg  VT  05440-  BNB985 

HOBBY/BROADCAST1NG/HAM/CD/SUR 
VEIL  LANCE  transmitters.  amplifiers,  ca- 
ble TV,  science,  bugs,  other  great  pro- 
jects! For  catalog,  call/write  (916)  534- 
0417.  PANAXIS,  Box  130-S9,  Paradise 
CA  95967.  BNB991 

CELLULAR  HACKERS  BIBLE-  $54.45. 
CeDular  Programmers  BibJe-S&M5,  Cable 
Hackers  Wdeo-S39.95.  Salellrle  Hackers 
Bible-S56,95,  Scanner  Hackers  Bible- 
S34.45.  TEIECODE.  P.O  Box  642&RF, 
Yuma  AZ  85366^6426  BNB993 

VIDEOClPHEFVSATELUTeSCANNER/C 
ABLE/AMATEUR/CELLULAR.  Repair 

Manuals,  Modification  Books  &  Software. 
Catalog-$3.00.  TEIECODE  P.O.  Box 
64264}  R  Yuma  A2  85366-6426.  BNB994 

ROTOR  PARTS  ROTOR  service,  ROTOR 
accessories;  Brak-D-Lays.  Gufc-Connecfs. 
Pre-Sei  mods.  NEW  models  for  saie,  Free 
catalog.  CATS.,  7368  SR  105T  Pem- 
berville  OH  43450.  BNB996 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 

Phone  &  FAX  201  327  2462 


ONV  Safety  Belt  With  Seat  Harness 


$89.95 
OSHA 

Wt  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $15.95 

Add  $4.00  For  Handling  VISA  WC  CHECK 


ONV  Belt  W/O  Seat  Harness 
$74.95 
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INTERFERENCE  FILTERS 


Our  specialty  is  eliminating 
Broadcast  Band  Interference, 
from  your  receiver.  Antenna  andi 
power/line  filters  stop  broadcast 
energy  from  reaching  your 
equipment.  Also  available  are 
receiver  front  end  protectors  that 
prevent  damage  from  static] 
electricity  or  lightning.  Call 
(503)  923-2540  or  write  for  a| 
information  package. 


MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  Aft  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat.  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Now  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE "™  Version 
11  cassette  today! 


PRINTED  CIRCUIT  BOARDS 

It's  easy  to  build  PCB's.  No  camera  or  dark 
room  are  required.  All  materials,  even  4 
drills,  along  with  simple  instructions  to  use 
magazine  or  other  types  of  artwork  are 
included,  All  6  4"x6't  boards  are  precoated 
with   a   strong    easy   to    use   dry    film 

photoresist  For  FREE  simple,  step  by 
step,  instructions  and  catalog  or  to  order 

the  CIRCUIT  BOARD  KIT  ($4500) 
call  or  write:  Solder  World,  Dept.  M4,  9555 
Owensmouth  Ave.  #14.  Ghatsworth,  CA 
91311  (8 18)  998-0627  Fax  {81 8}  709-2605 
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Northwest  Communication  Laboratories 

813  S.W.  Highland,   Suite  C-310 

Redmond,  OR  97756 

{503)  923-2540 


CIRCLE  8S  ON  READER  SERVICE  CARD 


Say  you  saw  it  in  73 


Send  $9.95  and  we'll  pay  the  snipping  to: 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST. 
Weymouth,  MA  02188. 

Check  or  money  order  only.  We  ship  all  orders  within 
10  days   Ouiside  U.S.A.  please  add  $2.  for  air  mail. 

MA  residents  please  add  5%  sales  tax 


1 
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RACK  AND  CHASSIS  BOXES 


RACK  BOXES 
faoo&l   U 


CHASSIS  BOXES 
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EAST  TO  f  WACATE 

SHIPPED  fLAr) 
ALL  UAJ  N  PAMEL  9  ARE 
FLAT  FRONr  AND  RrAI'1 
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Hr)^*tt  (ORDERS jSOO-634-34S7JTECHNCAa.  HELP) 
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MADISON 
SHOPPER 


ORDERS:  1  (800)  231-3057 

1  (713)  729-7300  or  729-8800 
FAX1  (713)729  4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More 

FREE  List  Call 


Madison  Electronics 

12310  Zavalla  Street 
Houston,  TX  77Q85 
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REFERENCE 


20N1CM  Everyday  Electronics  Data  Hook  by  Mike  Tooley  tlA.  Infor- 
malign  i?  presented  In  Ihc  fonn  of  a  b.wie  clccimnic  recipe  buni  with  Nu- 
merous examples  showing  how  theirs  ^.tn  hv  put  miih  practice  using  a  mgi' 
uf  commonly  available  'industry  standard'  components  and  devi 
iHlmcJrAwmtx ,  *1B.UU 

20N1Q?  Practical  Digital  Electronics  Handbook  A?  ,Wrir  r«rf^ 
cunturci  nine  dif ual  im  pear  prafcexs,  CMOS.  n*i  TTL  pinoac*  aid  tables 
or  reference  data  Introduces  digital  circuits,  logic  gales,  bit  tablet  and 
nm*T\,  mKroptrcevrtv  memory  aid  Hipa.ouipui  device*,  before  knLxog 
A  the  ItS-llX1  irtierf  it  and  me  IEEE-toS  ^  [££E-iUW  mtmtw^^ 
JW  ppH  »0  Hoc  drawmgs,  114.50 


20N1G3  Electronic  Power  Supply  Handbook  Ay  lam  R.  Sinclair  iW 
ere  man%  lypea  of  Mipplies — batiencs.  simpk  AC  applies,  swiich  mode 
supplies  arid  inverters.  All  types  or  supplies  yved  for  cl&MfotbC*  parpOKl 
are  covered  in  detail,  starting  with  cells  and  baiieric*,  and  cucndmp.  by  way 
eh"  rectified  siqjphes  and  linear  stabilizers  lo  modem  switch-mode  systems. 
IC  swilch-niudc  rcjra Incurs,  DC-DC  conveners  unci  Lnvcucrs.  144  pp.,  lH) 
line  drawing*- ¥16*25 

2QM1 04  Electronic  Test  Equipment  Handbook  fry  An?**  Mtuuy  U  a 
guide  to  electronic  lest  equipment  For  the  engineer r  Leuhnieian,  student  and 
home  cnifrusiasi.  Provides  a  practical  guide  to  widely  used  clcclrDnK3  in- 
sinoncnts  and  the  technique*  of  measuring  a  whJc  range  of  parameiets  in 
dcchKH  i)«h,  2 1 6  pp.,  1 23  line  dtt»  m**  S  MUfl 

20N7Q5  Digital  Logic  Gates  and  Fup-Flops  by  Ian  ff.  Siactmr,  »hai 
Ac?  dp  md  how  us  «-c  ihcm.  Seeks  to  eviabbih  a  fmn  foqraiiiHifi  m  dipital 
ricttnmct  by  vcaunf  the  lopic*  of  pair*  anJ  flip-fk^K  thorough/)  and  Iron* 
die  begmuiu;.  For  the  user  who  wani*  w  design  and  i/iKibWtvH  jiriuJ  cuv 
cuiiry  wi|h  ^^tmAt^Nv  ttu*£  undemanding  nf  ptincmies  than  the  cnutuar- 
tor.  and  mho  **nu  hi  know  man:  ittxn  a  lew  ndc*  of  diumb  about  dijitil 
cireuHv  3H  pp.,  I ftK  tine  drawing.  ^]K.oo 

02C3D  The  Commodore  Ham's  Companion  by  Jim  Grttbh*  K9t:t 
I  (Ai  pi^es  uf  ustltil  lurrtrmaiiyri  on  sck'L'Hhp  a  Cnmmodore  utsmputcr  Tut  i]ic 

ll;»fl  shuck,  wliurc  lo  find  spcciuli^Dd  pnvrnrnv,  the  CummtHlLT'C-lpWkiMCwn- 
nct'Lion,  and  iiturt;!  1VJU 

03D22  The  Wortd  Ham  Net  Directory  by  Mike  Wifkawski  New— 2nd 
edition*  now  finer  MH>  net  listings.  TTtn  t>hA  ini/Lxtutc^  Ut;  irvtul  iniercst 
bam  radio  nei*q*i^  an  J  tbow«  you  ahen  and  where  >au  can  tunc  iheni  in 
SIM 

1QFQ93  1992  international  CattbOOk  The  rsrw  I9?2  IcacnwiooaJ  Call- 
booL  lisb  5ct»rfii  ticcBsod  radio  amateur*  m  the  co««ric5  «*wtr  Nqi* 
America.  Il  twen  Stiwh  Amenca,  tiwopc,  Africa^  Aski.  «d  Che  Pacific 
area ^vkrwc «d Hi* au  afid ibe  IS.  pmwm^vt^  t2$.9? 


10DD91  t*9J  North  American  Callbook  The  199:  Son*  American 
Call  boot  list*  the  calk,  nanas.  and  addrew  mformatian  far  aver  fSi.iJ.lij  It- 
ctn^cd  rw&t*  ajTMieurv  in  all  oMrntne^  ol  Ntrfih  Anwnca.  (Rim  Panama  ir> 

Cajtadi  tneludin^  Greenland,  Bermuda,  and  ihc  Caribbean  is|jrkJ%  pJu» 
Hawaii  and  U.S.  prtMo^.m*  S2^M 

05H24  Radk)  Handbook,  23rd  Ed.  ftv  H'WWsfflr  /.  Orr  WA.M/  MOftajjcs 
uJ  ever; thing  you  wuntcd  to  tnow  nbuul  rudiu  eommunieiition.  Indeplb 
study  or  AC/DC  rundumeniitls,  SSK,  ^ntcnnu,  amplifiers  power  supplies, 
and  more.  |2U^U  lurd  etiver  only 

12E76  Basic  Electronic*  Pfrpnixd  *>■  ^ftr  fijirvow  ofXtttot  FtrumiuL 
ThonujhEy  reused  in  WT2.  Covers  ihe  impoftam  aspects  of  applied  ekx- 
UftiK^  atiddccifonif*  crimruurmauoftL  M7  pp.  S1A.9S 


12E41  Second  Level  Basic 
■Vend  Feriommtt  S.^ucl  to 
mocr  advanced  Irttts  of  applied 

vdmiNiuiiuvT  HamkcdKofcwxttcii 


Prrpattd  by  thr  Burma  of 
y  iburtHEb  trearmeM  of  ihe 
Lncbadef  m*rt*a*c  KCcmnf 
diafrarm  115  pp.  47  50 


□1045  The  Illustrated  Dictionary  of  Electronics,  5th  Ed.  by  Ru* 
fas  P.  Turntr  and  Stan  Gibithea.  Featuring  more  liian  21, IKK)  enlrk'v  tin 
M^li.iLiMivc  1i%t  uf  abbreviaikms.  and  uppcikhecf  packed  with  *chcrnatic 
"!>  mbok  and  convcTsjOn  tables,  ibis  i*  by  far  ihc  mosl  comprvncroiYc 
dieiiurury  of  praeueal  electronics  and  computer  terma  availabk.  7  2D 

04U54  GGTE  Morse  Tutor  From  befmner  to  Extra  class  to  easy  *clf- 
paced  lesaOHL  Code  spxth  from  I  to  over  ]€0  nods  per  ntoaJK,  Stt»- 
dard  or  Fanimnnh  mode.  Adjiuatle  tone  frcijBcrty .  Creaac  yew  own 
"  *  pr^ike  jf  Mast  taaaam  EtHH  confnna  la  FCC  npiMMil  5 
t/4  nopp?  for  IB M  PC.  XT.  AT.  PS/2  or  awnfuiibkr*.  SltJO 

04M55  Advanced  Eddaon  S».W 

2OM091  Most-Orten-Needed  Radio  Diagrams  and  Servicing  b> 
formation.  192&193B.  Volume  One  emftotmjMJt,  Rrimott  An 

itiViiluabJe  referenee  fur  anyone  involved  in  Vtnla^e  Radio  re*toniLion. 
Hundred?;  of  schenmLicit,  wiling  diagrams  and  pans  lists,  nil  from  die 
origjfiatmwnJCJi.Sil.yS 

2GN096  How  To  Read  Schematics  (4th  Ed.)  by  Qomstti  t,  tier- 
rfjfjriot  Wrincti  fur  ihc  beginner  m  cfccironie^  bui  il  also  coniaim  infor- 
maiion  \aloable  u*  the  bobby  i^t  and  enf.inccfin£  ieebntctan.  Trw«  bonk  h 
your  key  w  unlocking  the  my^ierics  of  uhenuiics,  bepamg  wilh  ■  gen- 
eral dncimmn  of  clLVtmnic  drapams  i  J  4.9f 

20N097  Radio  Operator  s  World  Adas  by  W*h  Stixivm,  HOC/* 
This  h  a  compact  L5&7I,  daatlcd,  and  comprehensive  world  ail**  de- 
*JEncd  m  be  a  comian  desk  top  nimpanion  for  radio  oporatorv  and  n  a 
teplaccmenl  lor  Ihc  traditional  buHt  and  mddatod  allasos.  Alwi  included 
are  4Z  pacoi  «f  *nal  4HHlk>  about  each  coanry.  Popular  » ilh  DXtfs 
wwldwidk:  S17.*> 

20N020  Secrets  of  HF  Circuit  Design  by  Joseph  X  Ovr  Wriucn 

in  clear  nun-ieehflk'al  l^iieuajie.  covers  everything  from  amentia ^  in 
[i^nsJMors.  You  will  learn  the  basic*  of  receiver  operation,  (be  prupcr 
use  and  repair  of  ctimporienis  in  HI-  circuits,  the  principles  of  radio 
signal  puijuj-.iiiuii  from  low  ffei|ueik'ie.s  lu  mierawavc,  and  mudi  mure!! 
41950 

20Nt09  73  Magazine  Index  1960*1990  A  cumpleEe  mdes  to  every 
aruek  published  m  7J  .Wj^cfv  ibn^sh  I'WO,  Ek*efi  major  cateE-wis>. 
further  subdiMiied  mu?  25  indi^nkial  subjccl  areas,  provides  fijjtf  jlixss 
to  iboavindw  of  afticlcf.  aed  a  wcalJb  uf  icchmcif  mformauon.  Book 
$1 5.00  I  AM  wftw  arc  i«paif  y  type  *  I2U.00 


20N1  *C  Product  Reviews  Smce  t&45  contain*  an  badci  to  3,400 
prodKt  rnk-»v  tha  t*\t  appeared  in  QST  CQ.  MR.  7J  and  fbtlam. 
AlptubeiicaJly  kocd  by  manulacurer  Book  4tU96 


SHORTWAVE 


0&S57  1992  Passport  to  World  Band  Radio  by 

fini'uitiiutiuii  lit iuuiru.', ting  Services,  Ud.  You  can 
have  the  wnrkl  ;u  your  firi^ertips  You'll  jet  the  l:ite.si 
sialinn-  ami  lime  jirkh,  the  \l)^2  Buyer S  Guide  and 
more.  }$4  pages.  SI&.5H 

OSStl  Shortwave  Receivers  Past  and  Present 
edited  by  Feed  J.  tt Herman  Concise  guide  to  2lHh- 
shonwavc  mciverv  nurmfaciurcd  in  ihe  Li*i  Hi  >can. 
Gives  Ley  uitmrmaiion  un  each  mudeJ  mL-ludin^  cover- 
ape.  drtpiay,  ewemn  type,  jxTfimnancc.  new  v  alue.  used 
vaaac.  eic  Pbotov  on  rnosi  models.  The  Brae  Boot  of 
fanttwavc  radarj  vatue.  1W7,  HU  pafc^  1  1/2  i  H- 
SSJ5 

07H2S  The  RTTY  Listener  by  frwi  (Hietmam  Sew 
and  expanded  *  croon.  Thic  specEjlL/cd  bctiL  Lornpilcs 
issues  I  ihrnutb  2S  luf  the  flTTT  Luwirr  HewUeaer.  Il 
cimlamet  up-tn  date.  liaTd-iu-linJ  infoimalion  on  ad- 
vanced' RTTY  and  fA\  momloring  tcvbrbijuCN  and  Ire- 
DKacks.  224  psses.  41^95 

03C09  Shortwave  Clandestine  Confidential  by 
Gerry  L  Dexter  Clivers  alt  elande^nnc  bru^dcusung, 
•L'LiuMIry  by  edutiyy:  IcIlH  iVetiueneici,  olbci  unpublished 
inluntrjupr:  *py.  Insurgents,  freedom  fiphtcr*,  rebel, 
anjrehiM  radio,  seerci  radio.  Current  publication.  M 
pae ev  SSJtt 

03M221  US  Military  Comnaanication*  (Part  1) 
F>.jLs  with  IS  Mdiiary  communKaLkat  cbanncK  on 
akat*ave_  Co%en  I'requcneaeSv  laaJkfiiajad  on  poira  a> 
pool  frc^aeWfCA  ft*  the  Pftelippincv  Japarj  and  Korea, 
lorfjan  and  Pacific  Dceans+  and  more.  IU-  paeesi 
SUM 

03U222  US  Military  Communications  (PartZJ 
Covers  US  Cnaupuanl  NASA,  CAP.  FAA,  Depi.  of 
Energy.  Pederal  Efncrsency  Maran^mcnt  AfCfley.  B4v 
aster  Communications,  FOC,  Dcpt.  uf  ivMkX.  ¥nm  14 
KC  >0  ytn.l  KC.  7^  ittan.  412J5 

03M523  US  Military  Communications  (Part  3) 
This  part  BOmrjkrtt*  the  vasl  overall  frequency  li*.i  of 
US  Military  services,  from  «>W  KC  lo  27.W4  KC.  7« 
pajes,  $IPL^S 

09542  The  Scanner  Listener's  Handbook  by 
Edward  Sevmre  ,\'2ttPF  ticl  ihe  most  out  of  your 
scanner  radio  Coven  felling  tuned.  <canncn  and  rc- 
orivex%  araennav  ctiaiial  cable,  acx-ejivwics,  compulcr 
cosuullcd  nairufarmi.  more.  4R.9S 

03S208  Radio! ele type  Press  Broadcasts  Ay 
Michaef  Sehwmy  Covers  schedules  of  Pfcvt  Servicctbj 
lime,  freqaency,  and  cuuratry  bmaaicaniiaf  in  English, 
French,  Gcrnun,  iparnsh.  and  Piwtucucsc  Detailed 
Prtvs  Agency  Pufuaitv  i2f»pp.4LL95 


11T08  Tune  In  on  Telephone  Calls  by  Turn  Kneif- 
el  K2AES  I-'ormatlcd  as  a  freujuency  list  with  detailed 
descflptioni  of  cadi  sen1  ice  wnd  its  tucaiiiui  in  RF  spec* 
tnim^  Provides  baste  in  forma  tii  hi  for  casual  listener?; 
jjiMliiip  suited  and  deiaiJ?i  for  ardeni  endiusi.is^  'si  IMS 

03K205  Guide  to  Radio  teletype  (RTTY)  Stations 
by  J.  fitingrttfun  Lpdaied  book  covers  all  RTTY  su- 
liiuls  rum  ^VtH/-XJWHi.  Pte^v  Nftlrtary.  Commercial. 
Meieii.  PIT*,  emhasscs,  and  roore,  105  pp  i  1 235 

lIAStD  Air  Scan  Guide  to  Aeronautical  Com- 
munications (5th  Ed-)  At  T*m  KMiilei  K2AES 
viii;  tnr(jilk';vivL-  prias  M'  aaaaaaflaj 
crvmnumcauno  w  ibe  US.  Expanded  to  ewef  all 
dun  land  atrpon-  and  seaplane  havL-v  piirs  ii«un^  for 
Central  America,  ihe  Cahbbcan.  North  AUjftUc.  aod  ihc 
Pacific  Tcrtilono.  S  14.95 

07A66  Aeronautical  Communications  Hano- 

book  by  Hubert  £\  Emm  E^h"llu^^lvc^  vlndariy  treat- 
ment ol  slmrtwave  aero  nautical  listening,  Well  orga- 
nized,  up-itKlalc.  2Aopp.  $19.95 

07R20  A  Radio  Journal  1912-1940  by  Russ  Rau- 
naker  WWRC  A  faseinaime.  trip  throuijli  Lime.  Easy  to 
read  and  infornutitc,  educathxial  and .  eniLTiaiiune-  A 
lop  do»n  memury  lane  to  the  earl>  da.^  ot  radKi.  47.95 

11RF13  The  "Top  SecreT  Registry  ol  US  Gov- 
ernment Radio  Frequencies  fTth  EoL)  by  Tarn 
kaeittt  k2*t:S  Thai  scaaner  dircclory  nan  become  the 
standard  reference  s&ncc  fur  fceiiuenwy  and  ouaer  im- 
pctftaal  aaWrnaUi  *\  a'tafjog  to  ihc  cnomiuiHh,"atioDf  of 
federal  agencies.  25  to-170  MM/.  4  |*J$ 

1 1 FS2  Fer raft's  Confidential  Frequency  List, 
New  Revised  Edition  remp\!rtf  by  4.C.  HoiHgey 
All  licujucntics  from  4  MH/-2KMH/  covering  ship, 
embassy  areo.  Volrneu  Inierpof.  numocis,  Air  Force 
One/Two.  iiumc.  37<i  pp.  SlVjU 

1 1SR97  National  Oirectory  ol  Survival  Radio 
Frequencies  by  Turn  tineitet  t\2Ati!\    Handy  and 

concise  reference  |uidc  to  liiph  IniercM  communica- 
tions frequencies  required  by  survivalisls.  Inetude<^ 
chapter  on  building  envrecnev  eummunieaiiim^  anten- 
Basvsienb.  ISL95 

1  ISM  11  Scanner  Modification  Handbook,  Vol. 
1  At  Biit  Creek  pros  ides  sirar^htj'nrwacd  stes-by-aep 
uhuuuiom  fur  e  vpurkinf  die  operating  capabilities  of 
VHP  w inner*  Filled  *«h  aaercflaa;  k«.  netoful  pho- 
kn,  laofc*.  and  Ti^arcs,  II7J5 

1 1EE06  Guide  to  Embassy  Espionage  Cornrnu- 
nications  by  Tom  titrntel  K2.+ES   CandkJ  aral  prob- 


ing examination  of  worldwide  embassy  and  faltepeib 
expiooji^c  communication  sytieii^  and  networks.  Ex- 
tensive nation-by-naiiuH  dlrcelory  of  emba.'isy  stations 
1%  Included.  *lfJ.95 

1SD91  1992  Shortwave  Directory  (7th  Ed.)  Ay 
Rvb  Gtwe  E^iensEvcU  rc*i*ed,  the  new  iw2  Short- 
wave Dircciory  is  ihc  eomuttimare  DXet  s  btbk  fur  die 
fini  JfJ  SKHi  of  radio  snectmnv  including  up-to-date 
and  accurate  VLF  informal  Nat  as  well.  270  infonru- 
imn-pavLed  and  dkr^ratcd  pa^es  m  ^vncnient  J*  1,2  ^ 
1 1  formal  ramtestonally  bound  *2  LS5 

20bKm  Vintage  Radio  1887*1929  by  Mmegm  £. 
MeMmbv*  Recaptoiet  Ihc  eicitemcnl  nf  the  earls 
ilasv  The  aiuhoritalji  e  rcLicnde  book  for  hisiarians 
and  ccdleetms.  SJ*,9? 

20NQ94  A  Flick  of  the  Switch.  1930-1950  p; 
Morgan  E.  McMabart  Here's  your  chance  to  recapture 
Mil-  thrill  ol  oLd^ume  radio  ;uul  television.  Biowsc 
ihroujjji  a  lUiiusiind  photos  and  fascinating  old  ads.  Dis- 
cover the  fast-jirinving.  hobby  oi  radio  colk-L-iriir.  and 
perhaps  find  a  treasure  in  your  own  uttic  or  cellar.  'SH-95 

20N095  Worfd  Broadcast  Station  Address 
Book  Ajr  Gurry  |w  Dexttr  a  nwt  for  ihc  ^cnimis  dam- 
aravc  Itslener.  Hundreds  of  addresses  for  shortwave 
ta.shk.-aM  vjiions.  Special  vcet«»i  *ub  helpful  totor» 
irssioA  to  increase  your  Q5L  ptrctrlafc.  SSLfS 

07R26  World  Wide  Aeronautical  Communica- 
tions Ay  Re*ea  £.  fiand  Tbn  -t:  page  book  m  dc- 
wpned  in  update  and  **£mcra  the  frequcney  lxsi<  pub 
bihed  in  die  Acvonauocal  Communications  HaoJxxw,  • 
HI  FduMm  Comenis  iivtudc  Aircraft/ Air  Traffic  Con- 
trol, A irerafi/Company  Opera im^,  Aviation  Wcalber 
Bh'Htkasfc.  Aeronauiical  I-'liclii  Tesh,  Worldwide  Mili- 
tary Air  Forces.  Aero  Search  &  fte^'ue,  Aero  Law  Pn 
forcenienl,  NASA  Flijrhi  Su|)pori,  Aero  Tcrm.s  &  Ah- 
beviMk>ns  and  Aero  Tactical  Itiemificrs,  $6.W5 

11TS9  Scanner  Modification  Handbook  Vol,  2 
by  Milt  Creek  Here  il  is  a  eompamon  lo  Vol  I.  In 
fact.  Vol.  2  ha*  a  *ccikm  dial  provider  irnpfuved  ip- 
pruaches  and  updated  lechn^HX'^  for  ihe  mod*  in  Vol. 
1.  Tbcrc't  trt  new.  ewitinj  mouificaikni  for  popular 
itanacrt  and  it  is  fatly  tllustraied  with  phoiot  and 
v  r virtu  *.  v  hifbiy  dcuiled  stcp-by-siep  iasrjracuom  to 
ikai  the  average  bobbsm  can  do  ihsne  performaaxre  cn- 
rurvtnr  rncidificaiiprn.  Thn  w  m  ad  nc*  book  thai  tan 
all  new  mods.  117.95 


03RO1  World  Press  Services  Frequencies 
(ftTTV)  New  Sth  Ed.  A  comprehensive  inanual 
Covering  radiotclelypc  news  monitoring — contains 
nil  information—  anlsTina.  mrclvJne,  lermiaal  unih, 
plus  three  cs  ten -Hie  iico,ucney  lists.  Covers  65 
World  Press  Services  broadeasiing  in  EnigtidL  "The 
Original  press  Book."  M  pp,  S»,95 


VIS  Study  Cards  Ad*ancc  ibe  easy  way  *ah 
VIS  Study  Card*  Compact.  up-sonUic  Rath 
Cardi  with  Key  Word*,  Underlined,  Qui/  on 
bad.  Formula*  worlcd  oul.  Schematics  a)  year 
fm^enips.  L  scd  SLOCESSFULLY  by  aact  b  w 
KC 


NOVJCE 

VISU1 

5I1.VS 

TECH 

vistiz 

10.95 

GENERAL 

VIS03 

9.9F 

ADVANCEP 

vistw 

15,95 

EXTRA 

Ylfttf 

14.95 

Lanze  Code  Programs — (Available  on  5 
1/4*  disk,)  Inexpensive  complete  study  jtmJe 
code  prof  ranu  fur  both  ihe  C64/I1I  Com* 
auaflPTcx  and  die  ISM  ceatoaiibtcv  Ptoparm  m- 


etude  updated  FCC  questions-  mulupk  eho*£c 
afli*e*sT  formal**,  sehcouiie  tyraboU.  d«- 
^rams.  and  taaaaatfid  iV'E*  saanpte  test. 


Nn«iee 

IBW1I 

COM01 

tl4.^ 

Tech 

IBMD2 

COfcttG 

SUM 

General 

KiVlti* 

COM03 

Mi^ 

Advance 

IBMiU 

COMfM 

HSJ9 

Extra  (New  Pool} 

IBMCP5 

COM(t5 

1 19.95 

in  WOP  COM  06  IBM/Commodore  Tech  No 
Code— Lqnze  Code  Program  eoniaim  all 
ihe  authorized  FCC  t{uc*iions  and  answers  used 
in  testing  formulas,  schematic  symbols,  dta- 
grams.  and  sample  icsl  for  passing  the  new 
T&chJiictan  Ntf  Code  Ikxnv.  514^95 

ISM97  Amaleur  Radio  Pan  97  Rules  ia> 
etudes  spdaaed.  retued  Corsrnmion't  Rule*. 
Scptcmner  ».  1999)  *  W  disk.  IBM  cornpaaj- 
Weoniy  W.95 


ARRL BOOKS 


AH  1991  AflRL  19W  Handbook  (Sfith  Ed. J  Ml 
chapters.  Featura^  2 J W  «atfes,  ftfaire*  and  charts.  The 
mtisi  k"mprrhc:nsivct  well  organi/cd  jfut  affordable 
wince  t>f  amateur  radio  reference  material.  1232  pages 
i  15.00 

AFH08S  ARRL  Operating  Manual  Packed  with  in- 
IwrtuiHTji  cm  iv.v*  m  make  Ok  bev  use  of  your  statical, 
includrn?:  iracrfactnf  himic  aMpdKf*.  OSCAR.  VHF- 

ABO  194  Antenna  Compendium  Vol  1  KfafcrraH 
Oft  WtfoaK  quad*,  loops*  tagis*  reduced  u«  inoiQi. 
balunv  Suiiih  Cham,  antenna  petal ualwrt,  and  olher 

unicfhsunfi  subjects,  sinm 

AR2545  Antenna  Compendium  Vol.  2  42  paper* 
covering  verticals,  yajfis.  quads,  imi  III  hand  and  broad- 
band syj*cnisb  antenna  selection,  and  much  marc. 
MM 

A R 26 26  Companion  Software  lor  Antenna 
Compendium  Vqi  2  5  IM~  MS-DOS  fkwy.  HUM 

ARQ4BS  WIFB't  Antenna  Noteboo*  by  tt»a#  0*» 
if  air  H7F*  Get  ihc  best  performance  put  of  unobm- 
lave  *»c  jntciMLi*  jrnJ  vcniLiiLb.  BuiJ  J  lunvrs  jjhJ  SVV  K 
tirltjpf  Hff 

AR034B  ORP  Notebook  Py  t)atl)!  foMaw  WIFB 
Presents  construe  how  projects  fur  Hie  QRP  operator, 
from  1  simple  I  wati  cryMat-^nnirdllcd  iransmlticr  to 
n*tf l-  complex  nanseciser  design*,  ft j£0 

AR4 14  7  WIFB  s  Design  Notebook  fry  IVu*  £* 
Wfl«  »/F'fi   TTits  plain  lin^ra^c  twk  w  filled  *aa 
i—filc  practical  pn^iis.  ihat  fan  be  hudi  using  rcadd) 
a*  a  laMc  cumponcrus  and  common  hand  wots.  $  I  ADO 

AR22O0  Antenna  Impedance  Matching  by  Wilfred 
ff  Ctfim  Mtisi  comprehensive  book  written  cm  usipfl 

Smith  rharls  m  sukiriri  impedance  makhm;:  problems. 

SiS.uo 

ARO402  Solid  Stale  Design  Chnik  full  of  prod.  basic 
infornuiiarw  circuit  dcsicm  and  applit. ai*0n&  descrip- 
Unit*  of  receiver*,  iranstruucrv  prn?  supplies,  md  lc4 
et|uipnvfu  $12.00 

AR3290  Companion  Software  tor  Weather 
Satellite  Handbook  5  im~  MS-DOS  Huppv  sioJO 

A H3i 93  Weather  Satellite  Handbook  (4th  Ed.) 
by  Of.  flirtpn  T^jrori  If  B811QT  Hot  off  the  press!  E  v 

p.unled  J] id  revised  tu  reflect  today's  weather- Fa*  satel' 
Jut  ujthmloEy,  $2UHMI 


ANTENNAS 


AR3294  Wow  You're  TailtingF:  Discovef  the 
World  of  Ham  Radio  £uccc*i«f  10  Uk  immcitseli. 
popular  Tunt  ti  ihe  Wurtd  »n/ft  Ham  Riith<t.  Cuvcrs 
^■cryOiirv^  you  need  to  knnw  (n  earn  your  First  Amiuieur 

Ksdio  licciwu.  Mure  than  a  *mdy  ujuidc.  Ihi*  tw^k  will 
help  yoit  wlcci  equipmcni  for  your  ham  radio  twkw 
aod  explain  how  UtscJ  n  up — everything  vuu'll  need  to 
Lruw  10  jjl'I  on  the  wt!  An  AkKl.  tVWicat*un  119.00 

A R 3292  Your  introduction  to  Horse  Coder 
Practice  Cassettes  ComfunHJtt  *.  pdc  cdw  to  v*ji» 
Yitmrr  Taib*s\  ihr.  kii  iocMet  i«o V0  rnrmc  exacts: 
tapci.  Bfp*ci  you  for  the  *»  wp\l  Mcwse  code  cun  u 
cmtj  your  Novnc  Ikr&nc  or  xkl  hijtt>-fr^f*cw.>  *ortd- 
ft»dc  tMUnitiufiieatiDns  priifilcjc^  Id  your  tode-fece 
Techmetan  liccmc,  S!  0,00 

AR0437  ARRL  Repeater  Directory  1992-1993 
Over  IVhl)00  fismips  widi  dij»ipiLalers,  rKuiupL:m%.  tT'C- 
SS  1  PLiTMli  11  hk  uliaj],  uiniplLufiiin  (if  fn.njui;aty  COW' 
difialor>.  Akkl  special  h-hilc  eluhsT  and  bcictn  li^i- 
uifi  from  14  VI 11/  iu  24GH/.  |AJQ 

AR1Q33  TIM  DXCC  Companion  krJimK* 
KKIS  ipdlA  0*1  in  umpfc,  svu^htfcrn^d  team 
you  need  to  be  1  wcessfrJ  DXer  f«J0 

A  R 1 2&0  Log  Book— Spml  $  J  J* 

ARA341  Interference  Handbook  Wriuea  frirni  an 

RF1  sIcuOi'a  |icr«i|icciivc.  His  cxpfrkticc  in  wdvmg  m- 

lkTk:rvm:e  piuhlmm.  J12.1MI 

AR2197  Data  Book  V3|uj(Mc  jkI  up  ihc  RK  dcy^rt  cn- 
f  ineer.  Lectin iL'i*nn  radio  arruicup.  jj>d  e*pefimcrucf- 
OifUTktnl'.  UN.  J  lablcA.  clunv  and  lU&c  h*rd  lore 
rncrnbcT  liWTrnili>.  S  12.00 

AR2960  Transmtssion  Line  Transformefs  (2nd 
Ed)  tor  Dr.  Jrrry  Strict  WlFMi  fYicucal  ikntpth  and 
specific  mfontuiion  on  eimtruciaon  lechnniue^  and 
^otmrci  mf  rruu'fijJ  Mm?  desieru  fiif  amewu  tuncm, 
hybrids,  and  Mr  the  VHF  iiu)  II  IF  bands  272  ppr 
i20.00 

AR0410  Vagi  Antenna  Design  t>Lgma|ly  published 
.u  31  series  in  //,  jrt  Rotiio,  polished  and  expanded  by  Dr. 

ImasVfflll) 

AR217H  Hints  and  Kinks  Ftnd  the  innwr  10  thai 
nxLy  prdtSeitL  kfcas  far  *.-uing  «g>  jow:  go*  for  cwn- 
r^TLabi;.  elfuKTu  openuort.  $SJD0 

AR3169  ORP  Classics  CoUccuon  of  articles  from 
but  15  yean  of  ARRL  public alions  on  building  rc- 
ccivcri.  iraftunmcr%,  rnuiifc^ef.  acccs»riM.  JM  pp 
$12.00 

ARRL  License  Manuals  All  the  theory  yuu  need  (o 
P?kn  your  JCM  CornpJtlC  FCC  qucSUOfi  pool«  *llh 
answers. 


G&A95  ■  Easy-up  Amermas  for  Radio  Listeners 
and  Hams  ay  £*W¥  W.  .V«ff  Like  to  kram  hew  10 
tuftvrucl  km  <owu  ea»y*MHcrecl  amenut^  r^jj >  j^  ,4*r- 
urnltu  will  help  vtkp.  SI6.W 

05  A 70  "  Practical  Antenna  Handbook  by  Jtnrph 

J.  Carr  De^ifn,  bitild.  modify*  arxl  ir^lall  your  own 
amennus,  Can,  a  JtKycar  veteran  of  icehineal  writing, 
lus  a  unn|uc  ability  in  prcsenl  complex  technical  con* 
1,  pi-,  in  .hi  .-jvh  ll.  gndenctmd  waj   4th  jvi  \2lSu 

UHF/VHF/PACKET* 

09V1 1  The  Basic  Guide  to  VHFnJHF  Hem  Radio 
Ay  Ldvarrf  if.  Sail   Tftiv  bgoL  pnn  idc^  a  firvi  raic  in 
inKluctinn  Lo  life  oft  Ihc  16  and  1.25  meter  bands  a 
well  **  23,  33.  and  7Um  UjQ 

01 YW  The  Paqket  Radio  Handbook  fry  Junafhan 
I..  Afmit  A/7Jr"...an  eicellenl  piece  of  work.  Well 
worth  Kidinc  for  hnih  the  experienced  and  the  new 
placet. Jhc deFiniuve  purdc  to arrtiiieui  p*iei  npcr- 
aliojiL"— Gwya  Rce^y  WIBELOnh  SI5.W 


20N108  The  Easy  Wire  Antenna  Handbook  *y 
|>a*t  Imgnm  kfTWJ  Get  o«i  yv«  roil  of  win;  and 
your  wirr  cutlers  you  are  readv  lo  go  with  iht\  new 
practical  and  easy  10  uniersund  bnak  Gha  you  ill  of 
ihc  needed  dimensions  for  a  full  range  of  easy  m  build 
and  creel  "Sky  wires."  divert  all  of  the  many  iypct  of 
wire  antennas  ^lorig  with  a  kn  id' his  anienna  sccrcLS 
»nd  "how-Kukt"  helps.  &S) 


20NO19  U.S  Repeater  btapbook  ay  WHMsm  Smith 
\6MQ5  The  CumJe  for  uuvclfflf  nin>  amaieurt  f  ivc\ 
uiu  repealer  freujuencics,  and  kvionn*  cti  eaty  10  real 
vtjitr  map.  tticludcs  all  W  Mate*,  and  28—  J 3I1J  MHa 
S9.9S 

03R02  RTTY  Today  by  Davr  Ingram  K4TWJ  Only 
up  lo-daie  RTTY  tmok  in  existence.  Coven;  all  facets 
Of  RTTY.  Mrwi  enmprcheiwive  UTTY  guide  ever  pub- 
lidied.  Fully  dknlraleiL  1 1 1  page*  M^O 


BOOKS  FOR  BEGINNERS 


20N0t8  Technician  Class  License  Manual:  New 
No-Code  frj  Curt/tut  Wtst  TMl  hook  will  cover 
everything  ytiu  need  Lit  become  a  Technician  Class 
If  Jim.  Every  c*aei  (juCslion  and  itfis'wer  nn  the  enamidlt* 
lium  it  found  in  llus  one  hook  cosermg  clcmcnd  2  aitd 
Clement  3A  ujucslum  pools  Gontm  We*l  ulK  you  0k 
n^hl  answer  and  ihen  e  tplauis  in  dem)  why  the  answer 
is  correct.  Full)  tiimmtcd  iciL  Itodim^  dun  *o»- 
mf  prmleees.  Irsi  of  cunmcrs  and  an  FCC  Form  610 
applicaUDa.  >9n9? 

20NO92  The  Wonderful  World  of  Ham  Radio  by 
ttirhmr*  Statmik.  KB4UCS  Th*s  book  addresses  the 
pica  ifui  uvncthin^  limply,  iclai.  jiid  fun  be  ^Tiuen  m 
inuuduce  voung  people  m  amateur  radici  Pick  one  up 
fur  ihe  new  ham  in  your  life.  $7.95 

2QN1QG  Electronics  Build  and  Learn  (2nd  Ed,) 
*jr  ftA  Pfitfvld  emnbmes  theory  and  practice  so  thai 
you  can  leam  by  d^nc  '  Full  o'rtisuwimn  dctads  of  1 
eireiu  Uemonstraioi  unn  ifui  is  used  in  subsequent 
ckaaieTs  10  muvdvee  uanwoA  dceooois  roovnocnls, 
Pcvnhei  ho»  time  conaxncMs  we  tmU  up  aso  useful 
cacasx  cncdiAjrs,  muUnihraktv,  tviihkrv  and  lope 
ctfLiMh.  123  jp_  I  fc  photos.  72  Ijhc  dra*  nws.  51239 

20M099  DigitaJ  Electronics  Project*  lor  Begin- 
ners try  f)wen  Bithap  i,nnuins  12  digital  clecUonics 
pm^ccts  suiiahle  fnr  the  beginner  lo  build  with  the  mini- 
mum ol  equipment.  1  ?H  pp.«5o  line  dr;iwinps  512.50 


AR2073  Novice  Antenna  Noiebook  A  beginner* 
jmidc  tu  easy  and  clfctiive  aiinrmjs  and  ujiicrs  you  can 
budd.  SSjOG  An  ARRL  Publication. 

AR2871  WIFBs  Help  for  New  Kama  by  Doug 
DtMato  WtFR  Ounpleie  for  ihe  nizweomer  ItiL  ln- 
eelhcr  1  slat  Km  and  gel  on  the  air  SI  0.00  An  ARRL 
PtobiieaiMai. 

AR22S6  First  Steps  in  Radio  by  Doug  ItrUu* 
WJFB  Scnct  of  QST  articlci.  Sec  consxmctsi  non- 
bled  aao  practiead  eanits  aad  ho*  ihe  citcuils  nuke  up 
your  radio  fear  S5.1JW  An  ARAL  Pubiicaikio, 

2ON02'  No  Code  Ham  Radio  Education  Pack* 

age  Computer  -i-h^are  patij^e  Clear,  cureisc,  and 
easy  to  undersiand.  This  paekujie  includes  enmpuler 
aided  inslniclmn  software  [IBM  compatible >,  2tH  papc 
Han]  Radiu  U.iFMlhmL,  and  c Limply i l-  F(T!  I*jn  LJT  Am- 
ateur R*iik»  rules  jnd  regulaliniiN  So  prior  kniiwk'd^ 
ui  elocuwiiLs  is  needed.  S2H. 9$ 

20N022  Ham  Operator  Education  Package 
CompulcT  «offmare  coolaim  fi*e  IBM  compatible  discs 
mm  aQ  qamkwts  lor  aU  license  classes,  plus  "Vloete 
Academy"  sitdc  Icacaaaj  toft»ire  that  takes  vnu  Ifrm 
tW^ft  wpm.  EjIlhiIcss  and  unmrrpttvau-d-  evervOnrtf  is 
done  from  easy  to  understand  menus.  Review  4n  quev 
imnsF  prim  out  sample  tesw  nr  iakc  exams  adrruntNicrcd 
rifiTiL  ai  ihe  utimpulBf  kgyboard,  SJSiW 


AB2S75  Techniciart  Ctass  56.00 

AR23S3  General  Class  $6.00 

AR0 1 66  Advanced  Class  £6.00 

AR2391  Extra  Class  $8.00 

AR31B5  The  Satellite  Experimenter  a  Hand* 
book,  (2nd  EiL\  by  .Warn*  Dnitoff  MVVC  Ex- 
panded ami  rcriBal  tlus  2nd  cdtHrm  ot  "The  Satellite 
EiperiroenleT's  Handbook'  is  yoar  fuidc  in  u^ing  and 
designing  sauJIaev  foesuac  on  dio*e  bmrt  by  and  for 
the  iflcnulKinal  radh)  afflatcur  cDRmnmity  520.00 


AR2103  Satellite  Anthology  The  laton  mformabos 
on  OSCARS  V  duoufh  13  aft  well  as  the  RS  satellites 
Inftrrmaikin  no  ihe  use  of  digtial  rriiKks,  track  my  anien- 
nas.  RUDAK.  rnkmcomputer.  jintl  mnreJ  SS.fMl 

AR289B  Space  Almanac  by  Anthony  ft.  Curtis 
KJKXK  Captures  ihc  brcaihtakini;  recent  news  irom 
space.  Includes  mfnrmaLion  on  Amateur  Radio  Milcl- 
liU  v  Find  alnvnt  cvctydling  about  m*nt  trip  10  the 
MWpn  52al00 


ARD477  Low  Sand  Dxing  How  to  meet  [he  chaU 

knf'.cs  of  ihe  difTerccnt  forms  of  Itt),  K0,  uind  4tt  meter 
propapal inn  wiln  effective  antennas,  equipment,  and  up- 
cntiint  ^Itatcgics,  SJ  0^00 

AR2456  FCC  Rule  Book  (8th  Ed.)  A  must  fur  every 
iipc  radio  amakeiif.  55JM 

AR203Q  Your  Gateway  to  Packet  Radio  (2nd 
Ed.)  TeiK  esersihing  \vu  need  us  knu»  ahmi  ibrs  pop- 
ular new  mode;  bv*  to  get  started.  ctpiipaKia  you  need, 
and  more.  512.00 


AR20e3  Complete  DXTer  (2nd  Ed.)  by  Bob  Laettr 
W9k\i  Lcttft  hn  10  huut  DX  ani  obtain  hjcd-kvgtt 
05  LcanK  51100 

AR2065  ARRL  Antenna  Book  The  new  16th  Edi- 
tion represents  the  best  and  mosi  highly  rvg^irded  mfor- 
m.iiiLiii  nn  anieuna  fumlamcntah,  transmission  llncn.de- 
tiph  and  eon^truelian  of  wire  antennas,  over  7t»o 
IwgcK,  over  *«X)  figures.  An  AKKl.  Publication,  520,00 

AR3293  Morse  Code:  The  Essential  Language 
by  L  Parr  Cartvw  Jr,  l* mJ£W  V  ha*  been  e^wided  and 
res  tscd  in  its  2nd  ediiK«i.  Peter  Carron  details  tls  f«*ci- 
rtu  mg  nasanry  as  well  as  stonuf  practical  leam  ui  s;  10 
ftfmatto*.  Readers  will  leant  BO*  lo  handle  di  ar^s 
calls  heard  not  only  on  die  hambands  but  on  mariumc 
and  arrcTaff  fiequeixpes.  Copynghl  1991.  soffcmer  An 
ARRL  FubhcalKKi  56.00 


CODE  TAPES 


Ont  aninrt  if*  the  mxode  bttm-ha-ha  u  to  tnakt  iht  codf  tf>  ample  w  tear*  that  Hi  a  mn-protitem  Herewith  the. 
mrttft  etmcu aide  amne  lens  ifikmuinds  t*fhmu  htnr  ttftten  thrtr  turnsc*  thil amantg  mrw  tharum  may. 
If  s  farfyee-ptucf.  Mmi  ptttpU  tire  obit  tu  whip  through  the  Ahnrier  test  after  ipfkli^g  test  that,  three  haan  each  a* 
Gnau  tfurf  The  Sinr^trr  Petrpk  *h*  ►  hue  errrn  up  *m  **hrr  1  •  uk  awtr*  fi  «f  this  unr  Jr*™  thrj»jt>v*  a  /iffy  G<nn^ 
after  n**  Grvraf  ■  It's,  ahmti  unr.  I  ir  the  Bt*±  Breaker  amtytm'B  be  there  twf**e  yum  kmm  it.  A  week  shumldaXt 
a  rkatmxe:  26  amai  ***£t  almost  urmiruh/i  appear*  tu  ciaur  vrrpawbi*.  umtuibir.  pertrunem  ftrui.t  iAirw^r 
L'tvtr  Wayne  aatpu  m*  rrspnntihditt  whatever  far  a.iw0u .*g  tttai  happens  at  thuse  whtf  are  fouiuh  enouth  ta  use 
t/tc  CittragerMS  2fl  mptn  ktpe. 


73TQ5  "Gefiesis"*  55.95 

5  wpni  -This  heginninj;  ia|Kr  lakes  you  ihrnu^h  the 
2b  letiers,  lh  numbers,  and  necessary  punctua- 
tion, complete  uiih  nraniie  even  step  of  Ihe  way.  The 
ease  id  learning  gives  KHiiiocnce  otfl  to  ihc  (aim  of 


73T06  "The  StkateT  i$3$ 

•+  »pw— This  is  die  practice  tape  for  ihov  who  sur- 
vived tlK  5  *pm  upc.  and  H"  s  also  the  tape  for  Ihc 
Novice  and  Technician  licenses.  It  is  arniprtscd  of  one 
wlid  hour  of  code.  Characters  arc  <et  at  13  wpm  and 
spaced  at  5  wpm.  Code  croups  are  entirely  random 
cJitarucitirs  sent  In  groups  of  rtvc— dcfinliely  not  memo- 
rizabtel 


73T1 3  "Back  Breaker"  55.95 

i}h  wpm — C'mle  pnHtps  apam,  at  a  brisk  1?+  wpm  am 
you II  be  realty  at  case  when  ynu  sti  down  in  front  of  a 
sieefy-eyccl  veil u nicer  cumincr  wfto  Marts  sending  you 
plain  lanfuajee  code  ai  only  I J  pel  Voull  need  litis  ei- 
tra  margin  10  overcome  ihe  shte*  pamc  umvervjl  in 
most  lest  situations  You"ve  come  dus  far,  so  dant  gel 
code  shy  no*  ? 

73T20"Cosjra9eoss'  15.15 

20*  *pai— Congraittlaijonsr  Okay,  vie  diaJIcngc  of 
code  is  what's  pollen  you  (bit  far.  v  doo'i  qurt  now. 
Go  for  the  c»ua  class  license.  We  send  die  code  (asier 
than  2ttpcT.  It's  like  wearing  lead  weights  en  y»ur  feci 
when  >uu  run:  You'll  wonder  why  ihc  c\<i miner  is 
sending  so  slowly! 
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You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  lo  be  in 
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M^k  Number  32  on  your  Feedback  card 

Random  output 

David  Cassidy  N1GPH 

A  few  months  ago,  I  wrote  in  this  mentioned  above,  if  we  can't  stop  living 

space  that  the  debate  over  the  code-  in  the  past,  which  includes  hanging  on 

less  license  was  a  moot  point— that  it  to  a  century-old  communications  mode 

had  proved  itself  successful  and  a  pos-  as  a  licensing  requirement,  how  are  we 

ifive  change  for  amateur  radio,  At  that  going  to  help  pioneer  and  popularize 

time,  I  said  it  was  time  to  move  on  to  spread  spectrum,  digital  voice  and 

Other  matters.  LI  seems  that  I  was  video,  personal  satellite  communica- 

wrong,  and  one  more  time  f  feel  com-  lions,  ete.? 

pelted  to  beat  this  dead  horse,  Do  not  delude  yourself  into  thinking 

I  was  checking  messages  on  my  k>-  that  we  can't  hetp  pioneer  these  tech- 
cat  packet  BBS  the  other  day  when  I  notogies.  because  we  must.  If  we  do 
came  across  something  that  shocked  not  find  justification  for  the  existence  of 
and  angered  me  (t  wish  J  had  made  a  an  Amateur  Radio  Service  by  pravialng 
copy  of  the  message,  so  I  could  give  It  advances  and  testing  new  communica- 
to  you  verbatim).  The  packet  message  tions  modes,  there  will  no  longer  be  an 
told  a  story  of  an  amateur  radio  club  Amateur  Radio  Service.  Our  frequen- 
that  restricted  its  members  who  were  cies  are  too  valuable  (not  just  to  U.S. 
Technicians  by  not  allowing  them  to  companies,  but  to  the  world),  and  the 
use  autopatch  on  the  club's  repeater  old  reasons  for  our  existence  are  no 
and  by  not  letting  them  vote  in  dub  longer  valid. 

elections.  The  writer  wanted  other  peo-  If  we  are  going  to  enter  the  21st 

pte's  opinions  on  whether  or  not  Ihis  Century  wilh  anything  even  resembling 

was  legaL  amateur  radio  as  we  now  know  it,  we 

Whiie  the  policy  of  this  club  may  be  have  to  look  towards  the  future,  and 

legal  {after  all  it  is  their  equipment  and  guard  against  the  harmful  and  hurtful 

organization,  and  they  can  do  whatever  attitudes  of  dubs  like  the  one  I  men- 

they  want),  I  don't  think  the  legality  tioneo\ 
of  their  actions  ts  the  point.  The  point 

(other  than  why  anyone  with  an  ounce  *  ^a"  *°  Action 

of  common  sense  would  choose  to  First  of  all,  if  you  are  involved  with 

associate  with  these  self-inflated  a  club  tike  the  one  mentioned  above, 

snobs  J  is  what  this  group  is  saying  GET  OUT!  Why  should  you  lend  your 

about  amateur  radio.  We  are  in  a  hob-  support  to  a  bunch  of  ignorant  big- 

by  that  focuses  on  communica  lions.  ots?  Stay  off  their  repeater,  too.  With- 

So,  what  exactly  is  this  dub  communi-  out  a  regular  infusion  of  new  blood, 

caling?  they  win  eventually  wither  up  and  blow 

"We  think  we  are  better  than  certain  away. 

other  amateurs  *  What  do  you  do  now?  Get  a  couple 

"We  don't  care  about  the  future  of  of  local  hams  together  and  start  your 

amateur  radio."  own  club.  You  don't  have  to  have  a  fan- 

"We  are  boring  people,  and  we  cy  clubhouse  and  a  club  station  and  a 

could  care  less  about  new  ideas."  repeater  to  start  a  club.  Meet  in  a  differ- 

"We're  not  interested  in  helping  ent  member's  home  every  month, 

newcomers  to  this  hobby/  Choose  a  relatively  inactive  repeater 

if  we  don't  already  know  you,  stay  and  make  it  your  home  base  (that 
off  our  repealerf  sftouldn'l  be  too  tough,  since  most  re- 
Is  this  whal  we  want?  Is  this  the  peaters  are  inactive).  Plan  tun  and  in- 
spirit of  the  Amateur  Radio  Service?  teresting  meetings  and  activities,  and 

1  have  something  I'd  like  to  say  to  the  local  hams  who  really  care  about 

this  ctuht  its  officers,  and  any  other  amateur  radio  will  flock  to  join  your 

group  or  individual  who  thinks  there  is  dub. 

room  for  this  kind  of  prejudice  in  ama-  One  final  thing.  I  want  to  hear  from 

leur  radio:  We  don't  need  you  or  your  you.  Aft  of  you.  I  want  to  know  if  there 

back-of-the-bus  mentality.  You  are  hurt-  are  other  clubs  out  there  like  the  one 

ing  amateur  radio,  and  if  you  can1t  con-  described  above.  I  especially  want  to 

trol  your  zealous  hatred,  please  do  us  hear  from  new  Technicians.  Are  you 

all  a  favor  and  crawl  back  under  the  experiencing  the  same  thoughtless 

rock  from  which  you  emerged-  Face  it  bigotry? 

Amateur  radio  has  a  code  less  license,  I  want  you  to  name  names.  I  want  to 

Eventually.  Morse  code  will  be  dropped  know  the  names  of  the  dubs,  and  the 

from  all  license  classes.  So  why  don't  names  and  caiisigns  of  the  club  offi- 

you  just  leave  now  and  tet  the  rest  of  cers.  Don't  worry,  ill  keep  your  name 

us  work  on  the  future  of  this  hobby?  out  ol  this.  HI  check  out  any  infomia- 

Phewl  I  feel  a  toi  better.  lion  I  get,  and  if  I  find  clubs  like  the  one 

above — clubs  that  are  determined  to 

If  You're  Not  Part  of  the  Solution...  hurt  amateur  radio_n|  see  that  the 

The  future  of  amateur  radio  Is  not  names  of  the  clubs,  as  well  as  the 

tied  up  in  whether  you  or  I  like  or  don't  names  of  the  club  officers  Involved,  gel 

like  having  ihe  Morse  code  as  an  ele-  printed  In  73  and  Radio  Fun,  We  can 

ment  of  amateur  radio  license  testing.  call  it  "The  Amateur  Radio  Hall  Of 

The  future  of  amateur  radio  is  very  Shame." 

much  tied  up  with  whether  or  not  we  Write  to  me  c/o  73  Amateur  Radio 

tolerate  the  kind  of  regressive,  bigoted  Today.  70  Route  202  North,  Petemor- 

ignorance  displayed  by  the  ham  dub  ough  NH  03458. 
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Jim  Gray  W1XU 

210  East  Chateau  Circle 

Payson  AZ  85541 

As  I  write  this.  June  is  coming  to  a 
close.  You  may  recall  in  my  June  tore* 
cast  the  days  of  June  &thr  10th  and  16th 
were  "likely  to  be  the  locus  of  some  ex* 
treme  ionosphere  upsets  ,  .  .  and  vio- 
lent atmospheric  storms  around  these 
dates."  Well,  we  had  the  violent  atmo- 
spheric storms  all  right,  beginning  on 
the  15th  and  extending  to  the  20th!  A 
line  of  tornadoes  extending  from  south- 
west to  northeast  marched  across  the 
U.S.  and  hit  the  States  of  Illinois,  Michi- 
gan, Minnesota,  Wisconsin  and  others, 
with  much  damage  and  even  some  fa* 
tali  ties.  This  period  was  considered  by 
the  National  Weather  Service  to  be  the 
worst  in  many  years.  The  bands 
weren't  any  too  good,  erther,  on 
the  forecast  "Poor*  dates.  On 
June  25th  between  2100  and 
2200  hours  UTC+  all  the  HF 
bands  went  "dead"  from  a  major 
solar  flare  at  2042  hours,  fol- 
lowed by  a  satellite  proton  event 
at  2045  hours.  It  takes  a  short 
while  following  eruption  of  a  so- 
lar flare  for  the  full  effect  to 
reach  the  earth  and  influence 
the  ionosphere  so  drastically. 
The  bands  recovered  gradually 
in  about  two  hours  and  were  in 
full  service  again  on  the  26th.  It 
always  seems  that  conditions 
turn  from  very  poor  to  very  good 
within  a  day  ol  a  major  flare.  The 
Earth's  ionosphere  is  prodded 
into  violent  activity  by  the  influx 
of  particles  from  the  sun  .  .  . 
sometimes  even  for  the  better! 

What  about  September—the 
subject  of  this  report?  You  may 
expect  similar  effects  of  poor  j  phiupptmes 
propagation  and  violent  atmo- 
spheric and  geophysical  activity 
on  the  days  surrounding  the 
10th,  beginning  as  early  as  the 
8th  and  possibly  extending  to 
the  12th.  Early  September  until 
about  the  151h  is  likely  to  show 
Fair  to  Poor  to  Very  Poor  condi- 
tions while  the  remainder  of  the 
month  wilt  probably  exhibit  Fair 
to  Good  to  Very  Good  condi- 
tions. 

September's  autumnal 
equinox  is  a  great  lime  lor  DX  to 
begin  rolling  in  from  a  I  parts  of 
Ihe  earth,  and  this  month  is  likely 
to  be  no  exception.  Whereas  the 
solar  flux  levels  began  going 
down  abruptly  tn  June,  there  is 
reason  to  believe  that  there  will 
be  a  slight  increase  and  conse- 
quent improvement  of  all  HF 
band  conditions  from  about 
September  15th  to  30th.  Mag- 
netic field  stability  will  increase, 
and  the  "A"  and  TC  indexes  are 
likely  to  be  low  .  all  good  signs 
for  HF  propagation.  Although  the 
bands  above,  say,  20  meters  will 


Jim  Gray  W1XL 

begin  closing  at  dusk  and  will  not  b< 
open  far  into  Ihe  night  (except  on  Ver 
Good  days/nights)  the  bands  below  2i 
meters,  all  the  way  down  to  1S0  meters 
will  improve  greatly,  and  can  afford  all 
night  DX  from  the  USA  to  some  part  c 
the  world  or  other.  Short  skip  will  ate 
occur,  but  not  as  frequently  as  in  mk; 
summer,  September  marks  the  begin 
ning  of  excellent  fall  conditions  on  tj> 
HF  bands. 

Please  lei  me  know  through  73  Ama 
teur  Radio  Today,  or  directly,  how  thes 
forecasts  turn  out  for  you.  I  am  alway 
interested  In  improving  my  "battin* 
average"  and  need  your  input  of  com 
ments,  suggestions  and  ideas  for  thi 
column.  Thanks,  and  see  you  nex 
month. 
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World's  Smallest  With  Built-in  Antenna  Tuner 
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Rear  Panel:  Seldom  used  controls  are  located 
on  rear  panel  allowing  clean  uncluttered  front 
panel  design. 


Antenna  Tuner:  High  speed  with  31  memories 
automatically  stores  most  recent  antenna  match- 
ing settings  for  instant  recall  while  changing 
operating  frequencies. 


Mobile  Installation:  The  compact  design  and 
built-in  antenna  tuner  makes  the  FT-890  a  great 
mobile  companion,  using  the  optional  mounting 
brackei  kit  (MMB-20. 

Superior  Performance 

The  FT-890  is  an  extraordinary  achievement, 
featuring  DLT  (Digital  Linear-phase  Tuning)  for 
silky  smooth  tuning.  Including  the  advanced  Rr 
Front  laid  design  of  the  FT- 1000  for  superior 
receiving  performance.  Compare  the  advantages 
for  yourself,  it's  ready  to  go  when  you  are!  Call 
vour  nearest  Vaesu  dealer  for  one  of  the  best 

■ 

DX-pedition  radios  ever. 


Performance  without  compromise. 

Specifications  subject  to  change  without  notice. 

Specifications  guaranteed  only  within  amateur  bands. 

One  Year  Limited  Warranty  on  all  Amateur  Products. 


SM 


DFCS  (Duct  Flow  Cooling  System):  This  unique 
system  allows  100%  duty  cycle  on  FM  and  RTTY 
for  up  to  30  minutes  of  continuous  transmission. 


Radio  Sl  Matching  Power  Supply:  The  FT-890 

is  ideal  for  home,  mobile  or  field  use  with  the 
optional  power  supply.  Significantly  smaller  and 
lighter  than  competing  units. 

®1992  YAESU,  17210  Edwards  Road,  Cerritos,  CA  90701 


Kenwood — the  hallmark  of  quality  in  HF  communications 


HS-S  Headphone 

with  purchase! 

A  $67.**  retail  value. 

See  your  Kenwood  dealer 

for  details. 


TS-450S 


HF  Transceiver 


Kenwood's  TS450S  displays  a  wealth  of  engineering  expertise  derived  froi 
years  of  experience  with  transceiver  technology.  Covering  all  nine  amateur 
bands— in  SSB,  CW,  AM,  FM  and  FSK  modes— with  powerful  100W  outp 
(40W  for  AM),  the  TS-450  can  star  in  virtually  any  role*  Its  compact, 

lightweight  construction  and  rugged 
reliability  make  it  especially  suited  for 
*'DX-peditions  "  Advanced  features  inclut 
Kenwood's  Advanced  Intercept  Point  (All 
system  for  improved  dynamic  range,  a 
Direct  Digital  Synthesizer  for  fine  (1Hz) 
tuning,  automatic  antenna  tuner  (built-h 
or  optional),  and  the  optional  DSP-IOO 
digital  signal  processor. 


TS-850S 


KENWOOD  U.S-A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

PO.  BOX  22745,  2201  E.  Dominguez  Street  Long  Beach.  CA  90601-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

6070  Kestrel  Road.  Mississauga.  Ontario,  Canada  L6T  1S& 


HF  Transceivc 

Tried  and  true,  Kenwood's 
TS-850S  is  the  perfect  choice 
the  experienced  HF  operator 
who  wants  uncompromising 
performance  plus  user-friend 
convenience.  Among  the 
impressive  credentials  of  this 
top-flight  HF  transceiver  are 
Direct  Digital  Synthesizer  ant 
digital  PLL  system  to  permit 
ultra-fine  (1Hz)  tuning,  and  1 
memory  channels  with  3  scan 
modes.  Options  include  the 
DSP-100  digital  signal  procesi 
and  a  preprogrammed  autom* 
antenna  tuner. 


KENWOOC 

...pacesetter  in  Amateur  Radio 


